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PREFACE. 



: little book that Is hecewith presented to 
students and practitioners of medicine has been 
prepared with great care. It aims to give a con- 
cise and correct outline of out present knowleilgc of 
Ophthalmology and Otology, nnd to serve as a kind 
of Dictionary of tbese subjects. We shall be sorry 
if il is ever uced to acquire a primary knowletlge 
of either of tbese sciences, or if it is trusted for 
eomplitt directions as lo the diagnosis and treat- 
ment of ophthalmic and auial diseases. The an- 
atomical portions, however, will be found cjutte aa 
complete aa in any one book in our language} as 
we liave made a systematic grouping of what has 
hillierlo been found only by consulting several 
works in English, German, and Frencli. We be- 
lieve our book will prove especially useful to those 
irho are attending Icclures upon the subjects of 
which it treats, but who are too busy dunng the 
lectute-Kason to consult the larger treatises. We 
hope, also, that even ejpcrisncwl fttnaai ■^tijiv 



(■ Id endeavoring to make' tlie^m^ 
possible, wc have made the text very con 
IniH there has been no sacrifice of clean 
pccount. The treatment recommend! 
uBerent disenses is that which has been 
ff^ij efficacious, or which has been si 
i aot inconsiderable persooal expcrienc 
and private practice. Points r^^^arded 
settled are indicated by iiiterrogation-ni 
lerivations of nearly ail technical teimi 
;ivcn witli the words themselves as the 
Jig text ; uii (or greater convenience an 
,t of ibcm has also been placed at 
be book. Where the derivalion is doi 
ollowed by an inieirogation point. ^ 
of a contributor to the science oci 
it is usually followed by his countr 




REFACE TO REVISED EDITIO^f, 



This little work has met with so much favor, 
and io many editiotia have been called (or, that 
the authors have attempted to thoroughly revise 
it, and thus to make it mare worthy of the com- 
mendation of the profession. When lirst vtilten, 
the desire (or condensation led to a greatly ab- 
breviated style, and to some omisstoaa. These 
defects have been remedied as far as has beED 
practicable, and Ihe whole has been carefully 
revised. Many parts have been re-written, and 
thirty pages of new matter have been aJded. Some 
of the new material has been inserted by enlarging 
previonB chapters, and some in the form of an 
Appendix. We believe that the book will now be 
found abreast of the times. 

The authors would take this opportunity of 
repeating that Ihe work is rather a dictionary of 
Ophthalmic and Otic science than a text-book ; 
that it gives only a bare outline of Ihe subject of 
which it treats ; and that it is never to be re 
mended as a substitute for the larger works. 
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Since the publication of the last 
this book, ray colleague, the juniat a 
Edward Talbot Ely, has passed awaj. 
timelj death is a gieal loss to science^ > 
t> his associates and friends. 

A few changes have been made in thi 
ibis impression, and some important e 
required by the advnnces in ophthalmol 

iloey will be found. 

D. B. St. 

lum York. September, llts. 
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PART /. 



OPHTHALMIC MEMORANDA. 



CHAPTER I. 

1 AWATOMY AND PHYSIOLOGY OF THK ] 



The visual apparatus consists of the eye- 
balls and their accessory parts for collecting 
luminous impressions, and tlie optic nerves 
for conveyine' them to the brain. Each eye- 
ball forms a nollow, spherical box, blackened 
on its interior surface, having- a system of 
convex lenses in front for forniing images of 
external objects, and a special nervous 
membrane — the retina — behind, for receiv- 
ing them. The whole is like a camera 
obscura. The lirhl, passing through the 
cornea, aqueous Tiumor, lens, and vitreous 
humor, is focussed upon the retina (which 
appreciates both intensity and color), and 
inverted images of objects are formed there. 
These impressions are conveyed to the brain 
by the optic nerves, and thence results the 
sensation which we cMvisioK. The man- 
ner in which we gain our visual perception 
of an object, single and erect, from its two 
inverted retinal images, cannot be satis- 
factorily explained. The amount of light 
admitted to the eye is regulated by tt«, "" 
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lor vision at diHereiit dlliUlH.'lii,7 
focus of the rays of light is kept i 
alike when we look at a far-off 1< 
read a book. Only a small pari i 
can be seen liistinciiy at any on 
surrounding parts being more or L 
'■■> the other hand, the eye is SO 
Its muscles as to command a ve: 
field. Tbe two eyes act in perfec 
iincl the images being symtoetrica 
on the two retinx are combined i 
impression. The two retinal 
;rii^htly dilfetent (each eye seel 
responding half of the object mos 
ana from their union result a 
timidity. Our ideas of liislaaci 
from the muscular efforts rei 
iincily and from experience. 



seveD bones: frontal, sphenoid, ethmoid, supe- 
rior maxillar)', palate, malar and lachrymal, 
three former beinR common to both orbits. 
Roof formed by frontal and spheroid ; very 
thin ; separates orbit from cranial cavity and 
frontal sinus ; fossa for lachrymal gland at 
outer, anterior angle ; depression [feniea 
Irochlearis) for pulley of superior oblique 
muscle at inner angle. Floor, by superior 
maxillary, malar and palate bones ; near cen- 
tre, infra-orbital groove running from be- 
hind forward, converted into canal which 
opens on face \ inch below orbital margin, 
transmits infra-orbital vessels and nerve. 
Inner Wall, by superiormaiiUary, ethmoid, 
sphenoid and lachrymal bones ; very thin, 
Tri-b'i in.; anteriorly has lachrymal groov* 1 
(for lachrymal sac) bounded in front and 
behind by anterior and posterior lachry- 
mal crests. OuTEK Wall, by malar and 
sphenoid; thickest {^,-,'11 in.) ; presents sy^o- 
matico- temporal and sygomatico-facial (or 
malar) foramina for nerves of same name. 
In suture between inner wall and roof are 
atit, and post, ethmoidal foramina for eth- 
moidal vessels and nasal nerve. Between 
roof and outer wall posteriorly is sfikcHoidai 
fissure for 3d, 4th, ophthalmic division of 
5th, 6th nerves, and ophthalmic vein. Be- 
tween floor and outer wall posteriorly is sphe- 
MO-maxillary fissure for infra- orbital vessels _ 
and nerve and ascending branches Stomi.^.'^jMto^H 
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nerve ; bases J in. apa 
formed by opiic Foramen and ca 
funnel-shaped, runs between tw 
lesser wine sphenoid, backwan 
and inward to middle fossa of si 
long, t in. calibre ; transmits o 
and ophthalmic ariery. Orbits lin 
osteum (or periorbila) continuous 
andsuCureswith that of faciiil bom 
dura-mater ; forms tendinous rim 
tic foramen, giving origin to 
On periosteum is layer of c 
and fat, fonning cushion for ey 
nective tissue thiclttined to form 
muscles, vessels and nerves, iin 
connecting different parts within 
each other and with periosii;iii 
cix connect cartilages of lids 
orbit and with capsule of globe a 
muscles of eye with funnei-likt sh 




tendons called Ti-iwn's capsule. Rudin 
tary organic muscles found in orbit — external, 
internal and inferior orbital: supposed t 
strengthen union of lids with orbit ; inferioi . 
iargcst.t'j inch thick, covers inf. orbital fissure, 

OPTIC NERVES. 

Origin in thalami optici and corpora gtiad- 
rigemina, receiving filaments from corpora 
^gMiculata, tuber cinereum, lamina einerea, 
ant. perforated space, gray substance of brain, 
<ind post, columns spinal cord. Fibres run 
forward, as opttc tracts, benenth thalami and 
across crura to front of infundibulum, where 
they unite to form optic chiasm [Gr. ;f iiw^n, the 
figure ;(] in which they decussate. Chiasm 
rests on olivary process, sphenoid bone. From 
innerendof each tract fibres cross to nerve of 
other side, and supply inner half opposite re- 
tina. Greater part run directly, without cross- 
ing, to outer half retina of same side. On ant. 
edge of chiasm fibres run from one nerve to 
other — ant. commissura arcuata, or inter-reti- 
naljibres. On post, edge fibres run from one 

inter-cerebral fibres.* Vessels of tract and 
chiasm from pia- mater and brain. Optic 
nerves proper start from lateral portions 
chiasm, run divergent to optic foramina, thence 
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separalecl from each other by connt 
and vessels. Closely enveloped h 
ina, a continuation of pia-mater— 
— which sends processes between 
nerve-fibres and blends finally witV 
sclerotic. After entering optic To 
rounded by outer, fibrous ahea 
sheath — continuous with dura- 
with periorbita (p. 4) 1 bas inner !a 
closely adherent to it, corresponi 
ebral arachnoid ; about i in. fri 
«plits into two, theri into four la 
aass into post, and middle layers 
bhcatbs joined together by loose 
tissue and supplied by twigs from 
muscular aneries. Space between 
inlcr-'vagiital, sub-vaginal, or ntb- 
At entrance into sclerotic nerve bi 
ner and fibres lose medullary sh 
like processes from neurili 
' bv fibres from 



ish prominent e about -I'r in. diameter, (p. 6i ). 
Nerve-fibres radiate from disc into retina iit 
all directions. Central artery oj Retina, or 
arttria anlrahs retina [Lat. equtv.],eitten 
nerve i-J- in. behind eyeball and runs for- 
ward in centre of nerve to papilla where it 
branches into retina. Enclosed in sheatli ot 
its own. Nutrient capillaries of nerve from 
ant. cerebral, central arierj, and vessels 0l 
neurilemma ; anastomose in papilla with 
branches from short ciliary. Central win 
accompanies artery, enclosed in separate 
sheath : leaves nerve a little nearer e)-eball; 
empties into cavernous sinus, anastnmosii^ 
with ophthalmic and so with facial. Lym" 
ihatics numerous in nerve and sheaths. Space 
between sheaths regarded as lymph-sp^ic( 
with which lymphatics of nerve and post, par! 
of eye connect. This space connects witfr] 
arachnoidal lymph-space of brain. ''I 

EYEBALL, OR HULBtJS OCLLI. 
In ant. part orbit to outer side of its axis, ' 
about equi-distant from upper and lower walls. 
Spheroidal form with segment of smailer 
sphere projecting from jnL surface. Antero- 
posterior diameter about .93 in. Transverse. 
.93 in, Vertical, .90 in. Weight, 6.3-8 
grammes. Volume, about \ cubic in. Ante- 
rior pole, geometric centre of cornea. Post, 
pole, geometric centre of back part of globc^ j 
or fttnelu} fLat, for b<itto«i\. Oftic i*i'>^ 



1; 

1 



Tire UJILIi; :iJ(l(., ami at an angle ol 
inner side of it. A'odal point, ce 
Valure of the refracting surfaces 
little in front of the posterior si 
lens. Egaatorial plane, imag 
Qirough centre, perpendicular to 
'tag globe into anl. a.nd posl. h 
Egttalor, line where e(|. plane c 
Meridional planes, imaginary p 
ciding with axis. Meridia. 
meridian planes cut surface. 

Eyeball composed nf 3 tunics : ( 
and cornea, (bj weal tract, or ( 
culosa, comprising choroid, cilia* 
iris, (c) retina; and 3 humors : ( 
(b) cryslalline, (c) vitreous. 



SCLEROTIC. C 



ant. border, A in, thick. Foramen postL-riorly 
to inner sWe of centre, for optic nerve-entrance 
(p.6i); ^j tn. diameter. Terminates anteriorly 
ill cornea, elements being transformed into 
coroeal tissue ; union by bevelled surfaces, 
sclera overlapping cornea anteriorly, and to 
slighter extent posteriorly; slight circular de- 
pression, or sulcus, around corneal margin. 
Outer surface somewhat rough, connected by 
loose connective tissue to sheath of globe, 
and anteriorly to conjunctiva by shorter fila- 
ments — subconjunctival tissue. Inner sur- 
face closely connected to choroid and ciliary 
body by layer of connective tissue, lamina 
fusca, containing pigment- ceils. Sclera 
composed chiefly of connective tissue with 
elastic fibres, pigment -cells, and cells corre- 
sponding to corneal corpuscles, intermixed. 
Connective -tissue bundles have longitudinal 
and circular course interlacing to form dense 
mesh-work; form circular ring at ant. edge 
around cornea. Pigment-cells most abundant 
at inner surface. At ant. edge near inner sur- 
face is circular space surrounding cornea, 
SckUmm's canal, lined by endothelium and 
enclosing venous plexus; receives veins from 
sclera and from ciliary plexus ; communicates 
with ant. chamber and ant. ciliary veins ; re-- 
garded by some as venous reservoir for ciliary J 
muscle. Sclera pierced around optic nerve en-..l 
trance by long and short ciliary arteries, post. 
ciliary veins and short ciliary nerves ■. i.4 
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IS blood froW' 

, and form coarse ( 
tains around optic nei-ve-enti 
vascular zone (lone of Zinn or 
from twigs of short ciliary, 
branches to optic nerve ana 
those of central artery ; thus for: 
connectian between ciliary and 
terns. On ant. surface, around c 
vascular zone formed from episc 
conjunctival branches of " '' 
about i in. wide ; anastomoses w 
tival vessels. Existence of ncn 
doubtful. 

CORNEA, 

\lM. ermu, a hen.] 

Transparent, highly -polished 

forming anterior i of external tui 
jecting from sclerotic like segmcr 
sphere. EIUdu' ' * * 




CORJIBA, 

(I.) Conjunctival (pithtlium. 
(2.) Ant, elastic lamina. Bowman's at 
Rei chert's membrane. 

(3.) Substantia propria, or true corneal 

(4.) Post, elastic lamina, or Detcemet's mem- 

{5.) Post. tpitluUum. 

Layer of conjusctival epithelium, t^\a, 
thick ; consists of 2-3 llyers transparent 
nucleated cells, superficial ones flattened, 
deeper ones oblong and placed perpendicularly 
to surface : passes over at edge (tintbus) 01 
cornea into epithelium of ocular conjunctiva. 
Bowman's membranf aifrTTr-=s'ini in. thick, 
firm, elastic, homogeneous basement -mem- 
brane, quite resistant to chemical agents. 
True corneal tissue about ^ in. thick ; con- 
sists of fine, highly- refractive, connective 
tissue fibrilliC united into bundles and thesa< 
again into lamells, whose general direction is 

Carallel to surface ; space between fibrils, 
undies and lamellx is tilled by semi-fluid, 
cement-like substance ; in this is system of 
anastomosing spaces and canals containing 
serous fluid, network of corneal corpuscles, 
and wandering cells (?). Corneal corpuscles 
are flat or fusiform nucleated cells, with 
granular protoplasm, sending out anastomos- 
ing processes in all directions. Wander- 
ing'Cells are lymphoid corpuscles endowed 
with amcebnid movement. Descemet's mem 
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1 of il 

3othel 

membrane ; layer of flattened, 
cleated cells. Blood-vessels : i 
periphery, where there is a 
wide, of capillary loops formed f 
branches of ant. ciliary artei' 
with conjunctival branches, 
into ant. ciliary. Nerves: 20-4 
from ciliarj', few from conjund 
enter through sclera ; latter ] 
limbus. Just after entering co 
dutla ; fomt very intricate nett 
Bowman's membrane and in a 
layer, and smaller plexus nea 
membrane ; fibres run forward a: 
superficial epithelial cells in mi 
settled. 

__ U VKAL TRACT ta^-j 




CHOROID. 13 

ss, riii~iiri in. Following layers from scler- 
oiic inward : — 

(i.) Lamina fusea [Lut. fuscus, dark], or 
s ttfira -ckoroidea . 

13.) Twtiea vasculasa. 

(3.) Membrana ckorio-eapiUaris, or Riiys- 
c A tana. 

(4.) Lamina elastica, -vitreous or limiting 
membrane. 

Inner pigment layer, often described with 
choroid, belongs to retina. Lamina Jusca 
composed of connective tissue containing 
free nuclei, and nucleated, branching pig- 
ment-cells, brown and black ; surrounds 
_ vessels and nerves passing forward to iris 
' and ciliary body ; leaves space — supra or 
feri-choroidal space— between choroid and 
sclera, lined by endothelium, communicating 
with Tenon's apace through canals around 
venie vorticosas ; considered as lymph- space. 
Tttnica Tiascuiosa consists of the larger 
arteries and veins, which run tortuous course 
and pass gradually into deeper capillary 
layer. Membrana ckoric-capillaris, fine cap- 
illary network covering inner surface from 
oplic nerve to ora serrata ; meshes Rnest 
posteriorly. Limiting membrane, Ahovxt snhni 
m. ihick ; structureless, hyaline membrane 
covering inner surface of capillary layer. 
Elements of choroid are bound together by 
strema'~a network of fibres in whose meshes 
are variously'formtd pigment -cells andVj-mv^Vi 



tenor ciliary UJIULII ULLUlllL" 
capillary layer not passing b( 
rata j recurrent branches from 
and anterior ciliary. Veins : 
inernus ramifications and anas 
into larger vena vorticesa, 4- 
which pass out through sclera 
carry off most of blood fromm 
a small part escaping by ant. 
Nerves from 3d, jth and sympai 
long and short ciliary, which p 
around optic nerve-entrance j 
work in which many gangli 

CILIAKY BODY is portion 
between or.i serrata and irii 
continuation of choroid ; con 
muscle, covered by choroid: 
ciliary processes. Ciliary m 
ckorotdea ; layer of unstripedt 
situated " 



UVSCLS. AND PROCESSES, 

ingk are separate, circular bundles, 
■annular tnnscle iif Miiller ; meridional and 
ladiate fibres arise by tendinous ring from 
inner side of Schlemm's canal from which snroe 
pass forward Into cornea ; are connected with 
ciWaiy processes and choroid. Supplied by 3d 
nerve. Ciliary muscle is probably the exclusive 
agent in accommodalion, but exact mode of 
its action is not settled ; favorite theory 
is that of Helmholtj.^that meridional fibres 
draw choroidal border forward and circular 
libres draw parts inward, thus relaxing zonula 
and allovdng lens to become more convex 
from its own elasticity. During accommo- 
dation, the pupil contracts, the periphery of 
the iris moves backward, the lens is pushed 
forward, its anterior and posterior surfaces 
becoming more convex. The ciliary muscle 
was discovered by Briicke in 1846: first com- 
plete description by MUller in 1857. p, i\l. 

CiLIARV PROCESSES ; 70-S0 parallel, meri- 
dional folds of choroid, rising gradually from 
behind forward, and forming plaited zone — 
looking like a ruffle — on inner surface of 
ciliary muscle ; about -^ in. long ; possess 
same structure oschoroid, without its capillary 
layer -, covered internally by continuation of 
retinal pigment ; joined by external (anterior) 
margins to ciliary muscle, internal (posterior) 
margins and bases being free and resting 
in corresponding depressions on surface . 
of lonula ; space about j'q- in. *\dc \eli. ^^Ch. J 



globe , penetrat^niiar 
vnth branches Trom anterior cili 
£u/us arteriosus major at its an' 
smaUer circle formed in aami 
back ; capillary plexus of m 
from circles and also directly 
arteries. Arteries of ciliary pr 
from circulus major. Veins c 
processes empty chiefly into v{ 
some joining with ant. ciliary, 

iKis [Gr. iris, a rainbow], 
bends sharply in toward opii 
from corneal margin, to form 
diaphragm with central openir 
Pupil situated a little to nasal i 
mean diameter A-A in. ; 
pigment from bevelling off of 
varies in size from muscular 
dilated to maximum, edge 
aqueous humor; when contr; 
"""'""'• '-3"°"'p of lens. 1 



even, divided by jagged line into 
(i) pupillary, Si in. wide, and marked by 
fine radiatii^ folds ; (2) ciliary, ^ in. wide 
(allowing }V in. for pupil), and marked by 
S to 7 concentric folds ; covered by layer of 
irregular cells continuous with those of Des- 
ccmet's membrane. Post, surface covered 
by layer of pigment -cells, tapetum or wvta 
fLat. tapete, carpe/], continuous with pigmenl 
layer of ciliary processes ; marked by 70- 
So shallow, radiating folds. Strnma is loose, 
connective- tissue network, continuous with 
that of choroid and ciliary body, containitig 
muscular fibres, vessels, nerves, round and 
stellate cells. In dark eyes, cells are strongly 
pigmented and often seen as superficial, ir- 
regular spots. In light eyes, cells are non- 
pigmented and color is an inierjerittce 
pkenemenoa. Layer of circular tnuscular 
fibres about ihi in, thick and -h in. wide 
around border of pupil forming spkincttr 
pifpiUa. Radiating fibres, dilatator pupiUee, 
run from ciliary border toward pupil ; form 
netwctrk within sphincter and unite with it. 
Muscular fibres lie near post, surface, beii^ 
separated from uvea by thin limiting mem- 
brane. ArUries from circitlus major iridis in 
ciliary muscle ; walls very thick ; run toward 
pupil, giving out branching network, andnear 
pupillary margin form circului aritrioivs 
tridis minor; end in loops and pass into veins 
at edge of pupil. In albinos, color o^ WimA 
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3d, iiti, and sympathetic throuj 
short ciliary ; form fine plexus 
sphincter supplied by 3d, dilataic 
thetic; sensitive fibres from 5th. 

■ of iris refiex from action of Ugh 
and aecotnmodalivt in unison 
muscle ; movements of the two ii 
taneous. Intersection of iris, c 

)l cornea, and sclera, is called the 

'i Retina. 

1] [Lat. rtlt. ■ ub] 

\ Inner tunic of eye lying bet« 

1 AnA vitreous body from optic I 

', serrnta. Delicate grayish color, 

[/ parent : about ^i in. thick at pap 

I thinner toward ora aerrata, whet 

i (in in- thick. Composed of nerv 

f and modified connective tissue li' 
E_«if .Krsin I-avpra from V 



HCTINA, 1 5 

(9) Rods and corns or yaco^i mentbruHe, 

(10) Pigment layer. 

(i) Hyaline me mb. made up from retinal 
connective tissue ; rrfiTD in. thick. 

(3) Transparent, homogeneous fibres, liko 
those of brain, radiating from optic papilla in 
all directions, devoid of medvillary sheaths ; 
not sensitive to light : layer rh in. thick pos- 
teriorly, decreasing toward ora. 

(3) Ganglion -cells with nuclei and nucleoli, 
having branching processes in variable num- 
ber, some of which appear identical with 
iicrve-fibres : layer about irnri! in. thick. 

(4) Finest nerve-fibres and connective -tis- 
sue network; fine granules of unknown na- 
ture ; layer about raVii in. thick. 

(5) Small round cells with large nuclei con- 
nected with radial connective-tissue fibres 
and nerve-fibres ; processes from cells pass 
through molecular layer and unite with gan- 
glion-cells (?) ; layer about tAti in. thick, 

(6) Connective tissue, nuclei, granular sub- 
itEUice, nerve- fib rilia; : layer about tAij in. 

thick. 

(;•) Ellipsoidal -shape, transversely striated, 
with long axis perpendicular to piane of retina; 
form nucleated enlargements of internal rod 
and cone fibres which run through this layer tc 
reach (6) in which they arise (?). Inner pari 
of layer devoid of granules — ext. fibre layer 
of Henle. Layer yfei-irfts in. thick. 

'8) Membranous expansion of T3.fei\. cotx 
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layer; (jiuUlUiy If] IIIWI 
fibres ; have striated appearai 
Hnes of connective tissue surrc 
divided into external and Jnte 
connected together by sheath a 
highly refractive molecular ID 
fibres, rodandcoHeJibres, run in 
andcones and appear 10 arise 1 
and iinely- fib ri Hated expansion 
cular layer; ext. granules are c 
Ibem, Existence of axial Hbt, 
cones doubtful. Rods are cyli 
longiriimin. thick. Cones flask 
iftu in. long, rnVr thick. Layi 
thick. 

(lo) Hexagonal cells pressed 
containing brownish-black pig 
logelhT by homogeneous con 
send processes inward which 
and cones — pigmen I -sheaths: ( 
ed externally to choroid. Pigi 



RETINA. 

aia luUa[La.te^uiv.]—: n 
and centre of direct vision. Situated abou' 
h^h in- to outer side of centre of optic disc. 
HorinoQtally oval and of variable size, iV-iV 
ill. diameter. Has centra] fossa-like excava- 
tion, jWid centra/is, i-ij— rlr in. in diameter- 
Nerve -elements of retina crowded together in 
macula at expense of connective tissue: gan- 
glion cells and ext. granule layer thicker; rods 
replaced by closely- packed cones which con- 
verge toward centre; rod and cone fibres run 
diagonally or parallel to retinal surface; nerve- 
fibre layer interrupted, fibres passing around 
macula in curves : pigment cells increased, 
longer than broad, and darker color. 

Oraserrala [Lat. iar surrated boK»dary\ : — 
anterior limit of retina situated just posterior 
to ciliary body; gradual disappearance of ner- 
vous elements here, leaving only connective 
tissue and pigment layers which are continued 
forwards over ciliary body as pars cUiaris re- 
tina;. 

Bhod-veisels 0/ reliua 7 from central vessels 
of optic nerve which divide in papilla or 
just behind it; run chiefly up and down, 
generally two arteries and two veins in each 
direction: divide in arborescent manner 
and terminate in capillary network : do not 
pass beyond ora serrata : main branches lie 
in nerve-fibre layer, capillaries passing as 
ftir as internal grannies ; only capillaries al 
macula and no vessels whatever i.n ta^«i.J 



in hyaloid fossa of vitreous imJx 
lund pupil, enclosed in capsule 
place by suspensory ligament. 
face about i in. from ant. surfac 
axis a little to outer side of centi 
More convex on post, surface tti 
radius curvature of former about 
ter, about ! in. Curvature gre 
zontal than In vertical meridian, 
diameter; »^V*Vir in. axis; weig 
refractive index, 1.44-1.45. Coi 
cent, water, 35 per cent, soluble 
cent, insoluble albuminous matte 
fat, with cbolesterine. Capsule is 
clastic, homogeneous membrane 
lens and divided into ant. andpc 
thickest anteriorly (jj^ in.), 
margin {f^6 in.), and thinnest e 
On post, surface of ant. capsule 



CRYSTALLINE LENS. 
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giving idea of layers when they are torn apart 
Each fibre curves around edge of lens, lying iB 
both halves of same layer ; greater part do 
not reach pole but join corresponding ones at 
acute angle, forming seams which run out from 
pole like rays of star and extend through whole 
substance of lens so as to divide it into sec- 
tions. Centre of lens is imstratified, denser, 
and is called nucldus, surrounding part being 
tartix. Existence of cement-like substance 
between fibres doubtful. Liquor AforgagHti 
resviits from deliquescence of cortical layers 
and is whoUydue \o post-mortem c\>ans,e. Lens 
fibres called tubes by some authors. Lens 
has no vessels or nerves; receives nutriment 
by imbibition from uveal tract, vitreous and 
aqueous. In fo;tus is covered by vascular 
sac from hyaloid artery, which also closes 
puj-il — membrana capsulo-pupillaris. Lens 
grows by deposition of new fibres ; cell-layer 
on post, surface of ant. capsule considered 
as matrix, Suspensory ligament, zonula cil- 
iaris, or Zonula Zinnit [Zinn, Goltingen, 
17S5| ■ begins just behind ora serraia by 
fine filaments which run longitudinally for- 
ward intimately blended with retina, lapelum 
and hyaloid mcmb. of ciliary processes, some 
passing into vitreous. In ciliary region these 
fibres divide into two layers, anterior going 
to ant. and posterior lo post, capsule of lens, 
b^^^een these two folds and border of lens ~ 
^■^^^blar space — canal 0/ Petit—cXo^eA 
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Fills interior of eyeball belJ 
ureless, gelatinous subsiancel 
and cells (chieily in peripber 
nective- tissue filaments. C 
stellate (?), nucleated and finJ 
dowed with mobility (?). Vii 
have a cortex , composed of c 
and anucleus which lies anterii 
CaHai irfCloquft, ax hyaloidci 
eter) runs through centre fron 
contains hyaloid artery in fo; 
nidinient sometimes persist 
or hyaloid membrane ; bound 
Itinttins membrane of retin. 
mnuia and post, capsule of k 




MUSCLES OK EYE. 

anterior and posterior chambers; weight 
35-Sgf5-: sp. grav. 1.0053; composed of 
water (96.687 parts), albumen (.1223 parts), 
salts and extractive matter. Retractive in- 
dex, 1.3366. 

Anterior chamber is space between ani. 
surface Iris and lens and post, surface cornea. 
Posterior chamber is space between ant. 
face lens, zonula and ciliary body behind, and 
post surface iris in front. When pupil is 
dilated and edge does not rest on lens, the 
two chambers 



MUSCLES OF THE EVEBALL, 

Eye is moved by 6 muscles, 4 recti and z 
oblique. Centre of motion lies on opiic 
1.77 mm. (about -}i in.) behind its cei 
Rotary power greater inward and downward, 
than upward and outward. Muscles of both 
eyes act in harmony, and movements aro 
either associated (visual lines being parallel) 
or accommodative (visual lines convergent and 
ciliary muscle and sphincter of pupil partici- 
pating). When all the muscles ate at rest 
the visual lines convei^e toward a point 8'- 
12" in front of eyes, angle between them 
bein£ called the muscular mesorapler. Muscle 
plane is plane passed through centre of motion 
and line passing from middle of origin 10 
■niddle of insertion of muscle. Axii 4f 
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^igh bie line and raaal Ima.— 
fe^'aft is drawn peipendicular to 
^eve is in primary position. I 
&i is that in .hicli visual L 
Eontal and parallel to median plar 
^ erect ; all other positions ar, 

^"'iri'l' ""= '"» ?"'''""! 
tund optic foramen, run fonrarc 

|rrde.s__a„,...»dJine.o,^ 

Ko"d'd^y sheath, l™?-'"^^^^^^ 
Lie, which umte wnh Tenons 
Cemnection keep, mu.eles agan 
E prevents too great retraction of 

K r division. ,„_ „, 

Uupmor nctus .■ O. upper edge o 



MUSCLE OF EYE. 2J 

downwaid and inward; vert, meridian out- 

External rectus : O. external edge optic 
foramen. I. sclerotic about Jin. from coroeii. 
Moves eye outward, not inclining vert. me> 

Internal rectus: O. internal edge optic 
foramen. I. sclerotic about \ in. from cornea. 
Moves eye inward, not inclining vert, merid- 
ian. Is strongest muscle. 

Suftrior oblique : O. -hr-ii in. anterior to 
inner edge optic foramen : passes forward tg 
upper and inner angle of orbit, over pid 
ley, thence outward and backward, beneatli 
sup. rectus, to upper, outer, and posterior 
quadrant of eyeball, where it pierces ocular 
capsule and has fan-shaped insertion into 
sclerotic, about } in. from cornea. Moves 
eye downward and outward, inclining vert, 
meridian inward. Pulley {trochlea) of sup. 
oblique, is tendino-cartilaginous ring attached 
to depression at anterior. Inner angle orbitaf' 
plate of frontal bone. 

Inferior oblique: 0. anterior, inner angle 
orbital part of sup. maxillary bone, just ex- 
ternal to lachrymal sac : passes outward, 
downward and backward beneath inf. rec- 
tus, then upward and backward between 
ext. rectus and globe, and piercing ocular 
sheath inserts into sclerotic close to sup. 
iouc, about ^ in. from cornea- Moves eye 
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■IllJIUUuiiks, superior a 
which run along roof and ) 
cavernous sinus ; have free i, 
facial in front ; blood can ' 
crbit in either direction. 
ciliary veins are very small a 
only from sclerotic. There a. 
sponding to long ciliary a: " 







LYMPHATICS. | 
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NERVES OF EYE. 3 I 1 

Third {molsr oculi) : supplies sup., inf., 
int. recti, inf. oblique, and levator palpebr*. 
Joined by motor nerves of accommodation 
and sphincter nerves of iris, which are 
^iiipposed to have separate origin in brain. 
Sends branch to ciliary ganglion. Receives 
sympathetic filaments from cavernous plexus. 

Fourth {trochlear, patheticus): supplies 
sup. oblique. Receives sympathetic fila- 
ments from carotid plexus. Sometimes blends 
with ophthalmic. Sometimes sends branch 
to lachrymal. 

Sixth {abducens): supplies ext, rectus. 
Receives filaments from carotid plexus, from 
Meckel's ganglion and from ophthalmic. 

Ophthalmic division of sth : joined by 
sympathetic filaments from cavernous plexus. 
Gives off: (1) Lachrymal, which sup- 
plies lachrymal gland, conjunctiva, skin 
upper lid, anastomosing with branches 
from sup, maxillary and facial, (a) Frontal : 
a. supra- trochlear to corrugator superciUi, 
joining with infra -trochlear ; S. supra-orbital 
10 upper lid, corrugator and orbicularis, join- 
ing with fecial. (3) Nasal or Haso-eiliaris ; a. 
ganglionic to ciliary ganglion, i. long ciliary, 
3-3, joining short ciliary and going to ciliary 
muscle and iris ; f. infra -trochlear to orbicu- 
laris, lids, conjunctiva, lachrymal sac and 
r^ninclv. joining branch from supra- trochlear. 

Sympathetic branches : arise from medulla, 
ellio-spinal region, cavernous and cw(Wl"& J 



Bes in back pari of orbit bet 
and ext. rectus ; reddish col 
eter; receives root from c 
sympathetic, long root from : 
inic, short root from 3d. Gi' 
iary branches 2-3 in number. 
into about 20, pierce sclerotic 
optic nerve and go to cilii 
cnoroid, and cornea ; send 
sheath of optic ner^■e. 

Asceading ininc/ies sfi, 
Mxhets ganglien. enter 
maxillary fissure, and go 
iterves and ophih ilmic gang' 



Eyebrows or Supercil 
Arched elevations of skin at 
with row of short hairs ; 



EVELIDS. 33 i 

Eyelids or Palpebr^ [Lat. equiv.]; Two.4 
movable, protecting folds placed before eyes I 
dosing entrance to orbit. Upper lid about i 
in., lower about i in. high, measured on inner 
surface. Space between free margins called 
palpebral fissure. Outer angle of fissure 
called ^Wwna/faMfAvj,- inner angle, »«/^r«rt/ 
cantkus ^x. notv^o'i. angle of eye\. SmaU I 
space between lids and gl^be at inner angle | 
called locus lacry mails [Lat. for lachrymal 
lake^ On edge of each lid about i in. from 
inner canthus is smail elevation, lachrymal 

f'lapilla, containing minute orifice, ji««t"/a« 
LulAoT small hoU\, the beainning of a lach- 
rymal canal or canaliculus. Lids composed 
of skin exiernally, mucous membrane inter- 
nally, and. between these, areolar tissue, mus- 
cle, cartilage, ligaments, glands, vessels, and 
nerves. Sltin is continuous at edge of lid 
with conjunctiva. Is thin, lai, and contains 
a few fine hairs. Subcutaneous areolar tis- 
sue very loose, and contains sweat glands 
and hair follicles. Tarsal cartilages, formed 
of dense fibrous tissue, not true cartilage; 
lower one elliptical, upper crescentic and 
larger; orbilal margins are thinned and pass 
into fascise (^a/^^ira/ or tarsal ligametits) 
which connect cartilages to edge of orbit; 
free or ciliary margins thick and straight. 
Ligament thickened to connect outer an- 
gles of cartilages to malar bone and called 
external palpebral or canthal figament. 
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sup. maxillary Dane i 
groove ; passes horizontally 
lachrymal sac, sending ape 
crest of lachrymal bone ; I 
two branches, one going t 
each cartilage. Meibomiang 
ijth cenl.], variety of cut; 
glands imbedded in carl 
upper lid, 10-30 in lower i 
blind tube into which open SI 
atini; tubes lie parallel ai 
inner lip free border of lid ; 
secretion. Conjunctiva [ \a 
join togethtrX; mucous men 
reflected thence upon fri 
passing slightly over edge a 
fonjuncliva [Lai. litnbui, 1 
tin NOUS with integument, wit] 
Meibomian glands, canallct 
and nasal duct, and extendi 
rtial duets inio lachrymal gla 



KYELIDS. 



and there ; consists of connective -tissue 
basis covered by round, cylindrical and flat 
epithelium ; surface traversed in all directions 
by furrows, and presents papillae and papilli- 
form elevations, and orifices of follicular 
glands; retro-tarsal folds present also con- 
glomerate glands called accessory lachrymal 
glands, and papilte arc here more prominent. 
Ocular conjunctiva Ihin and loosely attached 
to globe ; contains few papillis and no glands ; 
covered by epithelium which extends over 
cornea. Blcod-Vfssth of conjunctiva chiefly 
from palpebial and lachrymal arteries ; form 
thick net-work, indirectly connected through 
episcleral around corneal margin with ciliary 
system. Lymphatics numerous; form close 
network around edge of cornea. Nerves, 
from sth pair, enter at inner and outer angles 
of eye ; form thick plexus from which non- 
medullated fibres ramify beneath epithelium 
and end free — some apparently by club- 
shaped expansion. 

Eytlaskes, or Cilia [Lat equiv.] : rows of 
short, thick hairs on free margins of lids, 
those of upper lid curving upward, those of 
lower downward ; follicles lie in connective 
rissue upon cartilage ; sebaceous glands con- 
nected with follicles lubricate ciljn. 

Muscles: orbicularis palpebrarum arises 
from int. angular process frontal, nasal process 
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fibres unite bj- cellularraj 
some passing into ext. car 
malar bone. Is sphincter 
portion having involuntarj 
by facial, supra-orbital a 
nerves. Tensor tarsi, or j 
part of orbicularis lying b 
Arises from upper 3d lachi 
across site and divides intc 
which inserts into each carti: 
some fibres surrounding ca 
running along edge of lii 
Draws lid inward and press 
globe ; supplied by facial 
palpfbta siiperioris arises 
optic foramen, runs along r( 
inseiied into fascia of uppe; 
eiijic of cartllaEe. Raises li 
ncric. Organic muscular fi 



LACHRYMAL APPARATUS, 3 

conjunctiva ; free anastomosis with angiilai 
ajit. temporal, lachrymal, and transverse^^ 
facial. Veins empty into temporal and facial. 

Lymphatics empty into facial and sub- 
maxillary glands. 

Nerves ; trifacial to skin and conjunctiva; 
facial, 3d, and sympathetic, to muscles. 

Caruncula Lachrvmalis [ Lat, carun- 
CHla, a litlU piece of flesh} : small red body 
lying on semilunar fold in inner canthus ; 
consists of 13-15 hair-follicles and sebace- 
ous glands, with connective tissue and fat : 
covered by mucous metnbrane and has few 
fine hairs on surface : attached to Ten 
capsule and rectus internus muscle by 
-dinous fibres, which fact explains sinking of 
■caruncle after division of muscle. 

LACHRYMAL APPARATUS. 

Consists of secreting portion, lackrym^ 
^land, and accessory conjunctival glands s and 
■conducting portion, canalictili, sac, and naiiU' 
•duct. 

Ijuhrymal gland: composed of (l) upper 
portion — shape of almond, lying in fossa at 
outer angle roof of orbit, attached to bone by 
tarso-orbital fascia, under surface resting upon 
«yeba11 ; longest diameter, transverse, about \ 
in. 1 weight, 11 gr; fj) lower portion — group 
j small glsjlds arranged in row just above fornix 
I conjunciivx. Ducts 6-12 in number, vet^ 
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it lubricates, by lAt^d^^^^ 
Iccts in locus, and 15 forced in' 
orbicularis and Homer's mi 
over cheek. [Under ordinary 
tears evaporate, scarcely an 
nose ; and they come mostly frc 
so that extirpation of lachryn 
not materially affect moisture 
Canalieuli [Lat. for litllr c 
mucous canals \-^ in. long an 
diameter, lined by pavement ( 
enveloped by fibres of Homer' 
gin at puncta, run nearly ho] 
open by common or separat 
outer wall lachrymal sac be 
ligament. Lachrymal sac; 
end lachrymal canal between 1 
rynial bone and nasal process s 
oval form, flattened antero-pos 
i in. long and \ in. wide. Ls 
below i^Mgi ftf iiiwBf iniiM - 



bENILE CHANGES IN EYK. 



, inferior meatus nose, just below 
attachment inf. turbinated bone, somt 
lower : shape of opening varies with situ 
Lined by thick mucous membrane covered ^ 
with pavement and ciliated epithelium. En- 
closed by very vascular network connective- 
tissue and elastic fibres, and, external to 
this, tendinous sheath, strengthened above 
by off-shoots from post, surface palpebral 
ligament and sheath of Homer's muscle. 

Arteries and nerves of lachrymal apparatus 
are small twigs from neighboring trunks. 
Gland receives lachrymal artery from oph- 
thalmic, and lachrymal nerve from Jth. 
Nerve governs secretion. [Hence flow oi 
tears from mental states and from injury. J 



SENILE CHANGES. 
Arc observed in most of the 
eye. The sclerotic presents calcareous de- 
posits, and a loss of elasticity favoring glau- 
coma. Cornea becomes smaller and thinnei. 
and loses tone ; elastic laminx become 
brittle and present warty elevations 
gins. After 50 (rarely before), arcus senilis 
[Lat, for senile biyw\, ox gsrottloxon [Gr. ytpair, 
eld man, and t«^ov, bmc], appears, as result ol 
, btty degeneration : begins on upp^r and 
I .^ !__ :_ t — of two suparficiaV, 
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■ .IIIU bUai-Jum, lorming rm^^ 
goes atrophy, becomes rigid b 
presents fatly degeneration 
deposits ; vessels become ath 
capillary layer may be pa.rtia 
membrana Umitans thickene 
changes occur in ciiiary muscle 
In retina, sclerosis of nerve- 
connective tissue occurs, givtD 
appearance : pigment is blea 
phicd, causing uneven color : v 
atheromatous. Lens increase 
]osi.'° elasticity and becomes fla 
assumes amber color, and molei 
appear around it ; changes i 
cause radiating opacities : hya 
lis deposited on post, surface of 
Zonula becomes weakened, fa^ 



EXAMINATION OF THE EYE. 

The outer surface of the lids is easily 
A magnifying glass may be used to " 
their edges as to position, cleanliness, state oi 
follicles, and curvature of lashes. Observe 
whether the lachrynrial puncta arc in proper 
position, and whether any catarrhal secretion 
can be forced out of them by firm pressure 
with the finger over the lachrymal sac. The 
inner surface of the lower lid is easily ex- 
posed by pulling the skin ofthelid downward 
with the tip of one finger, while the patient 
rolls the eye upward. To eiiert the upper 
lid, have the patient direct his eyes — not his 
head — downward ; grasp the central eye- 
lashes between the Inumb and finger of the 
left hand, and pull the lid a little downward 
and away from the globe ; then place the tip 
of the thumb of the right hand upon the skin 
■of the lid, well back from its edge, jflfTj^ iii**- 
yondtke upper limit af the tarsal cartilage; 
then press a little downward with the thumb 
of the right hand and turn the edge of the lid 
upward Dy means of the lashes held with the 
left hand. The thumb of the right hand can 
then be removed and the lid held in its everted 
position by the left hand while it is examined. 
or while applications are being made to it. 
After a little practice it will be found easy 
to evert the upper iid in this way. Some- 
11 be foui ■ ■ ■ 
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: found e, 
:il, than 
small chilclren, where the lids are swoUaa. i 



probe or pencil, than over the thumb. 
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EXAMINATION OF THE EYE. ' 



and congested by crying, or other eSSt 
, limply separating them with the tliumb ar 
.jinger of one hand will often cause ihei r inni 

surfaces to be well exposed. 

The examination of a child's eye is oflf 

very difficult on account of (ear, obetinac 

Photophobia, spasm of the orbicularis, eli 
he child's head should then be firnUy he) 
between the sur:;eon's knees (protected by 
towel), while its body is laid across the lapc 
an attendant, who must also bold its ham 
and arms. The lids can then be separa, 
ed by the fingers, or, if not, the upper or 
can be raised by an elevator. If this is ni 
sufficient, or if the eye is drawn out of vie' 
by spasm of the superior rectus, the patiei 
should be etherized. It is always best t 
make a satisfactory examination at the om 
set, no matter how difficult or inc 
may be to do so. The elevator i) 
required in other cases where there is grti 
swelling or infiammaiion of the upp«r lid. 

When Ihe front of the eyeball is red, \\ , 
important to know whether the congestion i 
superliciHl or deep. In the former case th 
redness will be conjunctival, and will li 
shown by a coarse network ol vessels runnii) 
over the sclerotic, or by a more uniform re< 
ness which nearly conceals all the white pal 
of the globe. If the congestion and swenin 
" not very great, the edge ol the lower li 
>b«d ag&insi the globe by the finger mi 




EXAMINATION OF THE EYK. 

be seen to move the vessels over the sclerotic^ 
and to press the blood out of them. The in- 
ner surfaces of the Utls will be congested also, 
and there will be a mucous or muco-purulent 
discharge, probably without much photopho- 
bia. In ditp congestion {ciliary congestion), 
there is a rosy zone of fine straight vessels ra- 
diating from the edge of the cornea ; they are 
immovable, and can be seen by close inspec- 
tion to lie beneath the conjunctiva in the 
sclerotic. With this form of congestion, al- 
though it may be very slight, there will usu- 
ally be found pain, dread of light, and a pro- 
fuse flow of hot tears. This group of symp- 
toms constitutes ciliary irritation, antl it in- 
dicates an affection of the cornea, or of some 
of the deeper tissues. Of course the I 
kinds of congestion are often found combini 
When the exit of the venous blood from 1 
interior of the eye is impeded, large, dark, 
tortuous veins may appear running over the 
sclerotic, which they penetrate near the edge 
of the cornea, In certain cases of intlamma- 
lion. it is important to know whether there is 
tenderness in the ciliary region — the region 
immediately surrounding the edge of the cor- 
nea. To lest this point, have the patient look 
downward or upward, and make gentle press- 
ure over this region with the tips of the lore- 
tingers placed against the lid. (See p. 45.) 
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igers placed against the lid. (See p. 45.) 
Oblique illumination is very useful for e; 
■' '■ "' anterior chamber.* 




inch convex lens. 

b« (o one side and some* 

nined. on a level | 

feet off. The observer's i 

path of the reflected i 

e of light ( 

,e all parts of the 

1 be magnified ll 
another strong cot 
front of the examined eye. 1 

The shape and movera 
should be carefully noted 
best observed bv excludj 
with a handkerchief, and 
shading and uncovering I 
with the hand. The pup 
promptly when exposed to 
dilate more slowly when si 
tainin^ its circular shape 
adhesions between the iri: 



ACUTENESS OF VISION. 

as an index of the inira-ocular pressure, is 
mated by the degree of hardness of the globe, 
although this is influenced also by the elas- 
ticity of the sclerotic, and varies somewhat 
within health, The normal resistance gives 
a sensation which cannot be well described. 
The tension in disease varies between ex- 
treme softness and stony hardness. To test 
the tension, direct the patient to look down 
with closed lids, and placing both forefingers 
upon the upper partof the globe, make press- 
ure and counter-pressure, much as when 
testing for sense of Jluciualion. Always 
compare the two eyes. Bowman's signs are 
Tn. for normal tension, T-fi, T-f 2, and T-1-3 
for sucessive degrees of increased tension ; T 
— 1, T— 3, T— 3 for degrees of decreased ten- 
sion ; and sign of inlerrogalion used in case 
of doubt Instruments fur measuring the 
tension are called tonometsrs. 

The aculettess of vision (V or S*). It is 
supposed that the normal eye sees distinctly 
under a visual angle of five minutes — the 
visual angle being that enclosed between two 
lines drawn from the extremities of the ob- 
ject to the optical centre of the eye. The 
acuteness of vision is estimated by Sneilen's 
test-types, which are so constructed that each 
"""mber should be seen at corresponding dis- 
"e under an angle of 5 minutes. No. 100 




""■"""■ Th„,,ir,ype5 
»f,. V=»„,.,t.„„„ 

type No. 50 is seen only at 2 

No. 100 is seen only aijf,. ^ 
the iilitemte. figures constr 
Pi-i»ei|,Ie. are osftl. Wfe, 1 
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RANGE OF ACCOMMODATION. 

jects. li is found by formula — = -■ ■ 

in which P equals distance of nearest point 
i^p) of distinct vision, and R distance of far- 
thest point (r). It is really represented by 
thai convex lens which, if placed at nodal 
point of eye, would give to rays coming' from, 
fi a direction as if they came from r. ''- 
determining^ and r it is customary t 
Snellen's or Jaeger's test-types, selecting llie J 
smallestthat can be distincdy seen. Although 
all rays which strike the eye are really diver- 
gent, those coming from an object so feet or 
more distant are regarded as practically par- 
allel, and such a distance is called ittfiniie. 
An eye which sees with perfect distinctness 
at 20 feet or more is said to nave its far-point 
in infinity. An emmetropic eye when at rest 
is adjusted for parallel rays ; its far-point ties 

in infinity, - - =-^. If it can still see 
Itnctly to within a distance of 6 inches 
near point lies at 6 inches, and -x- = z" ~ 
^ y, or a convex lens of 6 inches focus, 
accommodative power of such ; 
always expressed simply by — -. A hyperJ 
metropic ej^e may also see distinctly at, a 



48 RANGE UF ACCOMMODATION. ^M 

infiniie distance, butonlyby exercising sf 
of its accommodalion ; for near objects it m 
use more accommodation than the emmet 
pic eye; its tola! accommodative power 
expressed by —plus the amount of hyp 
metropia. Thus, if H=5^j and the nearpa 

lies at 8 inches, -r ■= o ■\ '^^ r- In an 

A 3 24 6 
opic eye the far-point corresponds to the n 
opia; the eye u/ »-w/isad]usted for divergi 
rays ; for near objects it uses less accomn 
dation than the emmetropic eye, and its ) 

commodative power is -=- minus the m] 

pia. If the far-point lies at 12 inches — that 
if M=si'j, and the near-point lies at 4 inch 

-t- = - - 7:; = -5 ■ Thus, in the 3 examp 
the accommodative power is the same 
each, although the near point is differe: 
We distinguish : (1) The absolute range, — 
where one eye is used. (2) The binocnl 
range, — , where both eyes are used. 

The relative range, — , or the range coi 



REFRACTION OF THE EVE. ^#-^1 

positive pari, lying within the point of con-^B 
vergence, and if) XYte negative pan, lying be- 
yond the point of convergence. To test the 
relative range, we may place the object at a 
definite distance, say I3", and find through 
what convex and concave glasses it can still 
be clearly seen. The glasses alter the accom- 
modation without affecting the convergence 
^the convex measuring the negative part of 
the relative range, and the concave the posi- 
tive part, or the accommodative force held in 
reserve. To do near work comfortably, the 
positive part should be to the negative as 3 

The region of accommodation is the dis- 
tance between the farthest and nearest points 
of distinct vision. Thus, if r lies at 30" and 
p at s", the region is as"' With the same 
range the regioi may vary greatly. (Vid. H 
p. 4S9 fl 

Refraclion of the Eye. — To determine IhiSf.^H 
it is necessary to have a case of trial glasseSi ^H 
comprising convex and concave spherical and ^^ 
cyUndrical lenses. The rays of light are ren- 
dered convergent by the convex, and diver- 
gent by the concave spherical glasses. The 
cylindric lenses act like corresponding spheri- 
cal g'lasses in one meridian, and like plane 
* glasses (not bending the rays at all) in the 
meridian at right angles to this. TiieXWvsA 
is catJed the ajr/j of the glass. T\ve aWttv?^ 
of s lens is eAjjcessed by a itactwn, '«'^'^^^ 
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so REFRACTION" OF THE E 

numeralsr is one. and whose denominal 
the focal length of the lens in inches; the*/: 
sign being prefixed to the convex, ana t 
minus sign to the concave. Thus + i repr 
senls a convex lens of 6'' focus ; — { a conca' 
lens of 6" focus, (See p. 245.) Cylindric lens 
are designated in the same way, with the a 
dition of a c placed after the fraction. Ea( 
eye should be tested separately, the other b 
ing shaded with a screen without making ai 
pressure upon it. If the patient has norm 
aculeness of vision not iipproved by convi 
or concave glasses, he may be assumed to I 
emmetropic. If vision is below normal, ai 
improved bv concave glasses, he is probab 
myopic, ana the glass which gives him tl 
best vision expresses approximately the degr 
of his M. [f he sees best through Cmt 
glasses he is hyperntetrnpic. and the gh 
which affords the most acute vision express 
approximately his maniftii hypermttro^ 
a part of the defect, called latent hyperm 
trofiia, being almost always concealed by ti 
habitual use of the accommodation. Som 
times the whole H. is latent ; the patient TDi 
have normal acuteness of vision and r^ 
all glasses, or he may even appear to 9 
belter through concave glasses, so exalted 
the action of the ciliary muscle. Latent 1 
mAy always be made vnaiMfcst b^ applymg 
"^'ition of atropia (^ ftts.\i ■^'\.'^, st-tM 
" before the examinavvon -, wto.*-^ ifiOR 





FIELD OK VISION. 

detected with the ophthalmoscope. Where 
vision is not much improved by glasses, or 
the patient is uncertain in his choice of them, 
or miscalls many of the letters, asHpuattsm 
is to be suspected. Very often the sig-ht can- 
not be raised to the normal standard with 
any glass, and then amblyopia is associated 
with the other conditions. ( Vide Diseases of 
Refi-actitin.) 

Field of Vision is bounded by the most ec- 
centric points which can be perceived while 
visual line remains fixed upon a central point ; 
it comprises the parts seen indirectly, around 
the central object seen directly. To test it, 
place patient about iz" from a blackboard, 
and have him direct the eye to be examined 
(the other one beinff covered) toward a small 
dot or cross marked in centre of board. Take 
a piece of chalk fastened lo the end of a stick, 
and advance it slowly from edge of board, 
and mark sjjot where it is first seen — not as 
chalk, but merely as something white com- 
ing tovvards ihe eye. Repeat this in every 
direction and join the marts by a line. This 
maps out the quantitative field. By mark- 
ing in the same way the points where the 
patient can first recognize the approaching 
object, — as, for instance, to count fingers — 
the qualitative field is obtained. By usin^ 
bits of colored paper, as objects, t\\e i\5Mfc«- 
color-Mds arc obtained. In the wovtcv* e^^ 
blue has the Jarg-est field, rert vVie ne-x.t. ?,Te.«» 
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^%ht, the patient is made to 
reeled straight forward, and 
is used in tne same way as 
termine the limits of the fii 
should be shaded with the h> 
from one point to another, s 
will not know from what di 



Its appearance 
of testing the field is as folk 
self a fl. from the patient, wi 
level with his, and directly 
testing his right eye, for ej 
look steadily with this into 
other eye of each being clos< 
the test object midway be 
foot Irom each — you can ma 
field, and at the same tim 
your own, which is suppost 
The field may be concen 
larly contracted, or interru 



PERCEPTION OF COLORS. S3 

^w, half, and oi^rs, vision\. Sometimes Ihc 
outer half of each tield is lacking— /j/n^fro/ 
hemiopia. Sometimes the inner half— najo/ 
hemiopia. In the normal lield there is always 
B blind-spot, corresponding to the optic disc, 
whose fibres are insensible to light. This is 
called the blind-spot of Mariolte, after the 
man who first described it. [Mariotte : 
France, i/ih century.] Under ordiuary cir- 
'Cumstances it is not noticed, and occasions no 
inconvenience. Eacli point of the field cor- 
responds to an opposite part of the retina. 
There are various instruments (perimeters) 
for measuring tiie field, and maps tor record- 
ing it. 

T/u perception of colors may be defective 
«ongenitally or from disease. It is beat tested 
by worsteds, representing the ordinary pri- 
mary colors and their different shades. A 
skein of worsted representing one of the pri- 
mary colors — for instance, green^is laid 
-out, and the patient is directed to put beside 
it ail the samples which seem to htm to be of 
ibe same color. The other primary colors are 
;iised in the same way. Tests which simply 
T^uirc the patient to name the colors are not 
'ijgllGidered reliable, for the reason that the 
'iMlor-blind learn to name colors correctly 
■fttrii the intensity of their illumination, et~ 

fX worsted-test is known as Holmgren' 
rof. Holmgren. 19th cent, Sweden.] (Vi< 
171.) 
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USE OF PRISMS, SSf 

image appears beneaCb that of other, etc. to 
short, double image always appears in direc- 
tion opposite to that in which eye deviates. 
The im^es may be parallel or inclined Ic 
one another. Image of deviated eye is called 
false, that of norm ally -directed eye being trut 
one. False image is fainter from being formed 
on a part of retina outside of macula, and 
therefore less sensitive. When images stand 
near together, false one is very distinct, and 
causes intense discomfort — when far apart, 
it i5 fainter and produces little or no annoy- 
ance, as patient soon ceases to notice it. A 
slip of red glass may be held before one eye 
to color one of the images, and so aid patient 
in distinguishing them. Flame of candle is 
□ne of the best test-objects. Diplopia may 
be constant, when there is fixed squint; or 
may only appear when eye is moved in cer- 
tain directions, as when there is only slight 
inefficiency of a single muscle. Slightest form 
of it is where images are super-imposed and 
object appears surrounded by a halo. In 
certain refractive defects there may be two 
or more images formed in a single eye — caus- 
ing monocular diplopia ot polyopia. 

Prisms. — A prism bends the rays of light in 
the direction of its base, according to size of 
its angle. If, while regarding an object, a 
prism is placed before one eye wilh \\& 'o-as.e. 
inwiird, ;he rays from object wWWe icNVM-eA. 
inward and image will be loiYfttti o'^^ le.'Cms 
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vision will thus be f^H 
is not too strong. Prisins 
testing strength of mul 
one which can be overccl 
taken as measure of thein 
pic, if while looking at an I 
a prism of 15°, with ba 
placed in front of one eye] 
in front of each eye ) be( 
the double images is lost, 
that prism as measure ol 
:li at distance named, 
:rc is diplopia, strength 
fuse images becomes 3 
on of visual lines. Fo 
crossed diplopia, and Ih 
cd by prism of 15° plac< 
;,-ii|ritli bascjnwardjv^j^ 
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TESTIKO OF MCJSCLES. S7 

Strongest This fact is made use of in prism- 
test for power of internal recti. 

To examine tht action of the muscles, patient 
may be directed to look at a pencil and to 
follow it with both eyes, without moving hia 
head, while it is carried slowly in various 
directions through his circle of vision. If a 
muscle is inefficient, eye may often be seen to 
waver and lag behind its fellow when turned 
in direction of such muscle's action. For 
example, if right externus is weak, when 
pencil is moved to patient's right side the left 
eye will follow it, but right will not, or will do 
so in uncertain, faltering manner. The inter- 
nal recti should be carefully tested as to their 
converging power : ( i ) Patient may look at 
pencil with both eyes while it is gradually 
advanced to within 4 or 5 inches, surgeon 
observing whether they remain fixed upon it or 
deviate outward. { 2 ) While both eyes are 
fixed upon pencil, one may be covered by 
hand so as to exclude it from vision but still 
allow of its being watched ; if its inttrnus 
is weak it may be seen to roll outward as 
soon as its visual sensation is thus cut off. (3 ) 
Draw a fine vertical line upon piece of white 

eaper and in middle of line make a round, 
lack dot J inch in diameter. Let patient hold 
this at his ordinary reading distance and 
look at it, while a prism of l2'',\iase\\'j«'s.^i. 
, or downward, is held before one e-^e.. T-^o 
does, one above other, will then >3C seen- " 



^W'latler case, by placing 
base inward^beforc eye, tl 
brought into same vertical lin 
of prism requited for this ) 
lion ( or weakness of interni ) 
enl. if images are separate 
homonymous, it shows defi 
externi ; prisms placed base 
eye will bring them into sam 
prism required measuring th< 
ness. Candle may be used 
Most common defect of rausi 
is ordinary sguinl, which 
covered at a glance. {Vi 
Other defects often so slighi 
difRcult of detection. 

Binocular vision. [Lati 
oculus, eye.\ Important ^ 
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sii-uclLon coiigeiiilally, as to be independent 
orj^ans, binocular vision having ceased " 
never having existed. 

THE OPHTHALMOSCOPE. 

When light enters eye, part is absorbed 
and part reflected outward again through the 
pupil. The reflected rays retrace precisely 
the course by which they enter. To see fun- 
dus, observer's eye must be placed in path of 
these rays, without intercepting the source 
of light. Ordinarily this would be impossi- 
ble. The difiiculty is overcome by the Oph- 
thaimoscope [Gr. oipSaXiini, eye, and Oto- 
TCfia, to look\ invented by Helmholtz, 1851, 
The instrument consists essentially of a 
small plane or concave mirror by which 
light is thrown through the pupil so as to 
illuminate the retina and choroid. Lcnsi-s 
for estimating refraction are on a disk 
t)n the back of the mirror. Examination 
should be made in dark room, with bright, 
steady light placed at side of patient's head 
corresponding with eye lo be observed, on 
a level with latter and a little behind it, so 
that it will be in shadow. Light is received 
upon mirror and reflected thence into ob- 
served eye. Mirror thus becomes a source 
of light, and observer's eye oVacti 'W^'.wCs. 
ihe perforation can be direcl\y n\ paX.^ o'i '^^-'il', 
reHecled from fundus of eyeobsctvei. Y^'^ii^ 
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the media should be first observed from a dis- 
tance of 12-18". If observed eye is moved in 
all direclions, and especially if pupil is dilated 
also, no opacity of media need escape detec- 
tion. For delecting very minute opacities, a 
magnifying glass of 3 or 4 inches focus may 
be used behind the ophthalmoscopic mirror, 
taking care to have the part exammed about 
at the focus of the glass. With the ophthal- 
moscope, opacities of the media usually ap- 
pear black against a red background, while 
Dy oblique illumination they have a grayish 

If the media are clear, the pupil is filled by 
a brilliant yellowish-red reflex from the reti- 
nal and choroidal vessels, more or less modi- 
fied by the amount of pigment present. Ap- 
pearances of fundus vary greatly within 
limits of health. Optic papilla {vuii p. 6> 

fenerally appears as round or vertically -oval 
isc, aboutiin.to inner side of posterior pole, 
slightly prominent, of yellowisn -white color 
(most marked on inner half), often bordered 
by pigment and by whitish connective -tissue 
ring, and marked by white striz from trabe- 
cuIeb of lamina criorosa. Central vessels 
radiate from itscentre into retina (w/rf^ p. zi), 
arteries of bright color and straight course, 
with light streak along centre ; veins larger, 
darker, and more tortuous, t'tniius tulsci- 
tion appears on disc, or, if nol, \s easwi "?^°- 
daeed by sligbl pressure upon g\o\>e.- ArU- 



or has sharp edges. Red 
parent to be easily seen ; J 
eyes, especially in those of a 
may appear as grayish Blml 
should be found 2 diameters q 
side of same, and on level wn 
it appears as roundish spi 
colored than rest of funtaj 
yellow spot, the fovfa cent^ 
tre. The region is marked \ 
blood-vessels. The pigment 
seen as small dots uniform' 
fundus, and giving it a grant 
In light eyes vessels of chorot 
be seen as bright red bands 
vascular spaces, and even fi 
venffi vorticoss may appear, 
choroidal vessels may be cot 
and fundus may have mos 
from abundance of pigment, 
T,| ...■■-■: — I 1^^.^ 



THE OPHTHALMOSCOPE. 

lag^e, although object is but two 
inches away. If eye observed is nc 
ditioH assumed, direction of the rays is altere^B 
accordingly, and image naturally indistinct- f 
In myopia, emerging rays are convergent ; a 
concave glass must be placed behind hole in 
mirror to render them parallel before enter- 
ing observer's eye. In order to give him a 
clear image. In hypermelropia a convex 
glass must be similarly used. Glasses thus 
required to give clear image — that is, to ren- 
der rays parallel, as in emmetropia, become 
also a measure of enisling departure from 
emmetropia, or of the refractive-defect. If 
observer is not emmetropic, he can correct 
his defect by proper glass, and then proceed 
as if he were an emmetrope. If he cannot 
fully relax his accommodation, he is practi- 
cally myopic to amount used^that if., j-j 

is adjusted for divergent rays. The amountj 
tised is generally the same, and can be foundfl 
by experiment. Having found this, observer* 
snould proceed as if he had myopia oftbati 
degree. In making calculations, observer^' I 
detect must always be allowed for. I 

Such, in brief, are the principles on which " 
direct method becomes so useful for measur- 

5 refraction of observed eye. It is valuable 
to other means, rot substitute for them. 
This method also used for making measure- 
ments iu depthsof fundus, as of inflammatory 
swellings, tumors, etc., on principle -' - - 
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64 THERAPKCTICS OT KMt,;l 

certain relVaclion corresponds to »'B 
length of anicro-posterjor aiis. For M 
planation of whole subject see JtfymtM 
LekrbMck OphthaSmoscopie, chap »i • 
•■ Dtlerminatinn of Ike Refraclien e\ 
Eye mith Ihi Ophthalmoscope" by 
Loring. An ophthalmoscope for eslimi 
the refraction of the eye, contains niimt 
convex and concave lenses. Loring's in 
ment was the first practical one. The 
fits upon the back of the mirror ; and b' 
tating it, any glass required can be bni 
opposite the aight-holc. 



iHERAPEUTICS OF THE EYE. 

Comprise l)oth local nnd general mi 
Latter very important. Manj ocular disi 
result from syphilis, rheumatism. Bright'! 
ease, gout, etc., and will not recover wii 
appropriate general medication. Sufgi 
hands and instruments should be ace 
lously clean, and never carried from on« 
to another without washing. Rag« 
brushes used on one eye sliould never t 
another Poultices are a very contmon 
plicntiiin among thase who prescribe 
themselves, and are almost always injur 
As a rule, they should be avoided. Lea 
t\oM are dangerous,as,"\t\M\cMa^\«ediM 
o/iAe cornea, they ma^ \ic AevoavutAaaw 



THEiUPEUTICS OF EVE. 

ble precipitates in the corneal tissue, forming 
white opacities. Cleanliness ; ^ootl hygiene ; 
rest of eyes ; avoidance of bright light, wind, 
dust, smoke, etc., are prescriptions of almosl 
universal application in ocular diseases. In 
syphilitic affections ihe mercury is often 
given by inunction to secure a rapid effect. 
Anodynes are used as in disorders of other 
parts of the body. The following /tfca/ meas- 

The protective or compress bandage : Used 
O exclude eve from injurious influences, to 
upport and iteep it at rest. To apply it, lay 
mall piece of soft linen over the closed lids, 
and upon this spread charpie or cotton enough 
to fill the orbital hollow, regulating amoimt 
according to object in view, and being careful 
to distribute it in such way that its pressure 
will be uniform. This is held in place by flan- 
nel roller, i \ inches wide, applied by alter- 
nating turns, first around forehead and then 
down under occiput and over eye, and fast- 
ened securely by pins. 

Eye-shades: Often used as protection from 
light and wind. Best made of thick paperor 
pasteboard covered with black or blue silk 
ind fastened by tape running around head. 

Protecti-ae spectacles : These are of various 
kinds. Those with wire sides which exclude 
ventilation and keep the eye coti&nei to »w 
atmosphere oi its own exhalations atei otiiW 
tiooable. ; 
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The kermetical%andage ; Sometin __ 
protect sound eye from contagious ( 
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charges of diseased one. Several ditfer 

forms are used. A simple method is to co 
eye with piece of soft linen and pad of ch 
pie ; fasten this with plaster and cover w 
collodion. Or, charpie maybe covered •* 
piece of oiled silk, and over this a piece 
linen, the whole coated with collodion i 
fastened by it to skin at edges. 

Local blood-letlin^ : Accomplished 
natural and artificial leeches. They 
applied to temples about an Inch from oo 
canlhus. or further back among the ha 
(which are first shaved), if it is necessan 
hide scar. Effect of artificial leech is rev 
sive, and vision sometimes worse immediat 
after. Afier-bleeding from leeching enco 
aged by hot applicatioJis, and patient kept 
darkened room for ensuing 12-24 hrs. 

Cold applkaiioHS : Best method of mabl 
them is 10 have several pieces of soft Un 
about two inches square and one or two Ki 
thick, spread upon cake of ice. One of th 
can be laid over eye and changed for anoti 
as soon OS it becomes heated. The da 
generally need 10 be changed every a a 
minutes. They should no! be so wei as 
allow water to trickle over the patient's t 
and down upon his ctothin;;. Dry o 
"'" r be applied by a small rubber ba^ Q 
I pounded ice. Generally such af] 



cations are uncomfortable on account of thi 
wejght. 

The cold douche is chiefly used in chililren 
who present great spasm of the orbicularis 

iscie and photophobia. The child's body 

d arms are firmly held while its face is for- 
cibly dipped into a basin of cold water just 
enough to submerge the eyes, and is held 
there for a few seconds. The dipping may be 
repeated several times in quick succession. 

Hot applications : Made by similar pieces 
of cloth wrung out of hot water, or by thi 
ing hot water against eye with hand. 

Heat and cold are not usually applied i 
tinuously, but rather for periods of Ii 
minutes, at intervals of an hour or m 
Cold is usually proper at onset of acute e; 
nal inflammations. Beyond this it is difficult 
to give absolute rules for their use, the 
tient's sensations being as safe a guidi 
any. 

Mydriatics, or agents which enlarge the 
lupil. The sulphate of atropia (active prin- 
:iple of belladonna) is type of this class, and 
.s the one most used, it contracts blood- 
vessels and paralyzes sphincter of pupil and 
ciliary muscle, putting eye in state of com- 
plete physiolojEical rest. Applied directly by 
Being dropped from dropper into lower con- 
junctival sac, or pencilled upon inner surface 
of lower lid with camel's-hair brush. Is ab- 
sorbed through cornea and conjuncl-Wa., ami. 



I 
\ 



thi^tic (?). I'upil tirsi dBpi 
com modal ion gradually bco 
Form employed is aolution 
water Ji., and this is suflicien 
use. Very weak solution (gr 
pupil without much effect on i 
and is thus useful for maki 
scopic examination. Atrop 
and paper are sold, and are v 
Patient should always be told 
eFTects of drug, else Fie will be 
accuse surgeon of " putting 
In some cases atropine has p 
shown by increase of infJamma 
tation of lids and conjunciii 
eruption, etc., and has to be 
(J gr. suiph. zinc added to eac 
will often prevent this.) Its I 
causes unpleasant feeling of dr 
I about the throat. 
"-■"" "■■""■"""■ 
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bean is a type, 
causes spasm of ciliary muscle, 
come weak sol. atropine, but not a stroti] 
one, and its effects are brief. Sul^h. 
f hysostigininea.nA sulphate of esenne—holh 
alkaloids of calabar bean — are The myotics 
most commonly employed. Eserine is useful 
same cases as atropine, except- 
ag^rees where a 
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ing iritis, and 
pine does not. It 
sels, to lower the 
10 lessen diapede; 
sometimes causes 
and phys 
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i, (Vide Glaucoma.) 
irritation. Both eserinfi^ 
have been highly n 
..... _,. ^^^^ 



I for suppurative di 

Pilocarpine (the active principle of jabO^ I 
zandi) is similar to eserine in its effects on J 
the eye, but is not so useful. Used hypo^ I 
dermically (hydroch locate of pilocarpine, dostj 
1 to i gr.), as an alterative and absorbent, ill 
is thought to act favorably In episcleritis^sfl 
and for clearing up vitreous opacities. Used fl 
in this way it sometimes produces alarming'B 
prostration, accompanied by vcrtig-0, nausea>'i^ 
and vomiting, It also causes sweating, sali-i' 
vation, and lachrymation. 

Eserine, phvsostigmine, and pilocarpirtftB 
are used locally in solutions of i lo 4. grains ' 
to the ounce. Atropinised and calabarised 
gelatine discs are sold in the shQ\i?,, 
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■JO ASTRINGENTS. 

Irritants, astringents, and c 
lowing used most commonly : 

Povidered calomel; applied by dustinj 
into eye from camel's-hair brush while 
are held apan by fingers. Brush should 
touch eye. and powder should be tine and 
used in excess, lest it form lumps, and ca 
too great irritation. 

Ointments a\ red or y el low oxide of n 
cury, or oi oxide of zinc (each yr. i-ic 
31.), solutions of tannin and glycerine J 
plied on inner surface of lid by brush, 
small spatula, and spread over globe by E 
Also applied lo edges of lids for blephari 

Crystals o^ sulphate of copper {blue-sic 
and o{ alum, cut into smooth and conveni 
form: equal parts sulphate copper, nitf 
potash and alum moulded into sttcki {_la 
divinus) ; mitigated or solid stick nitrali 
silver; are ap^ied to palpebral conjunct 
by everting lids. 

Solutions nitrate of silver fgr. t-4oto1 
are applied to palpebral conjunctiva « 
brush, or cotton wound on stick. After m 
ing an astringent or caustic application, il 
customary to wash off the surface treated « 
a little water, or, in the case of nitrate of 
ver, a little salt and water, in order to neuii 
izc any excess of the remedy. 

Lotions or luashcs {collyria) are of 
to patient for his own use at hor 
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The m05l common nscringent collyri; 
those of sulphate of iinc, or alum, or copper 
(gr. 1-2 to 51.), For bathing the eyes, a 
solution of salt and water, or of borax and 
water ( 3 i, to Oi.), is very useful. Where 
there are irritating discharges and sticking 
together of lids, simple cerate, vaseline, etc., 
are given, to be smeared along edges of lids. 

A solution of the hydrochlorate of cocaine, 
of the strength of from S to 16 grains to the 
ounce, instilled every three minutes for fifteen 
to twenty minutes, is a local anssthetic of 
the first rank (Roller, Vienna, 1875). It is 
used in the operation for cataract, artificial 
pupil, foreign bodies upon the cornea, with 
the best of results, and lias largely displaced 
the use of general ana;s the tics. 

ExdHsion from light. The amount 
light to be allowed to a case of ophthalmic 
disease is often an embarrassing question.^ 
Many patients shrink from the light, when tff" 
indulge their propensity would be rui 
The tendency of the laity is toward too 
exclusion. Aa a general rule, the more light 
and fresh air, consistent with safety, the bet- 
ter for the case. 

SURGERV OF ' 

The following are the principal operations 
performed. The lids are held apart, whett' 
necessary, by a spring-sfietulutn, and the 
eyeball kept in position by s.fixation.-^i 
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OPERATIONS ON IRIS. 73 1 

Incisian may be kept open by passing fine 
probe through it every day or two, and ocu- 
lar tension so kept down until process of 
repair begins. This operation is done also 
for corneal abscess. 

TnpkiHing of cornea [Bowman, London, 
1373] is done by an instrument specially de> 
signed for the purpose. A circular disc of 
corneal tissue is removed, Descemet's mem- 
brane being generally left beiiind, if possible. 

Iridectomy [Gr. tpi%, and exro/iTf, culling 
ov(]. [Done by Wen;el, in 1780.] The iri- 
dectomy-knife is entered through cornea near 
its edge, carried on until incision is of desired 
length, and then withdrawn. Iris-forceps then 
passed through incision, made to grasp iris 
and draw it out, when desired amount is cut 
off by scissors close to lips of wound. 

Iridodesii [Gr. tpiS, and Scoa, to bind'\. 
IridenkUisis [Gr. ipiS, and tyHknai, to ift- 
cJude], A small iridectomy-incision is made, 
and over this is laid loop of fine silk. Iris is 
caught by blunt hook and pulled out through 
incision and loop. Ends of latter then polled 
and tieJ. Tissue thus strangulated drops ofT 
in 24-48 hrs. generally. Sometimes no loop 
is used, iris bemg merely left caught between 
lips of wound. Operation now seldom per- 
formed. Proposed by Critchelt. 

tridotomy [Gr, i/ks, ant\ rouTj, sectioi^ 
or Jri/amj'. [Done by CheaeWert.¥.u^a»>--^ , 
j^sS.J Done chiefly where \vis \^aa fotwv«t 






'ngapcrmanenroD. 
P"P'I. Someiima';' 
a kn.fe p„„j ,j„, 
ipecjal instruments I 
PPeration, such as 
W„l,er [Paris, , f^ 

f°"'«rf |Wen,cl.l 
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or adhesion which it 
W«"t Battened ho", 
made to tear throue^ 
fi'W, ivtethod.) Or a 
"Me near the edre'ol 
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CATARACT OPERATIONS, /j ,| 

through peripheral portion ofcornea, Aque 
ous humor thus comes in contact with Ten 
matter and softens it so that it is gradually I 
absorbed. Operation g^eneraliy has to be re- I 
peated several limes. Best to laeerale cap- 1 
sule and lens very slightly, especially at first 
sitting, else great swelling of lens-matter may 
result, catising injurious pressure. Pupil 
should be dilated with atropine before opera- 
tion. Solt cataracts aiso removed through 
liKsar incision made at edge ofcornea ; may J 
escape spontaneously as soon as wound ir ' 
completed, or require to be coaxed out ii 
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hard cataracts, or to be re- ' 
moved by curette. When there is great 
swelling of lens after keratonyxis, it should fac 
evacuated at once through a hnear incision. 
Soft cataracts are sometimes evacuated by 
suction. A suction-instrument has been de- 
vised for this purpose, which can be passed 
through a small opening in the cornea. 

The operation of Extraction is designed 
for the removal of hard cataracts. It has 
completely supplanted the old and danger- 
ous operation of reclination or couching, by 
which the lens was pushed down into the vit- 
reous humor and left there. The chief c\ 

of introducing extraction is given to Jacu 

Daviel [France, 1745], although oiliers hat 
perrorined the operation before. 

Flap-extraction is performed by a 
Tna.de either upward or downward al vi\aT^«i_ 
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of cornea, so that about half cornea? 
prised in flap. Capsule next opened !>_ 
totome. Then gentle pressure is made' 
finger or a curette against globe opposite 
so as to tip edge of lens forward into w< 
through which it escapes. 

Graefe's modified linear extraction 
brecht Von Graefe, Berlin, died, 1870' 
selfaomewhat modified fflnce he first prop 
it, is the most common operation for 
cataract. The incision is smaller than Si 
flap-operation, and may be regulated Iq 
size and hardness of the lens. The open 
is usually pertormetl somewhat as follt 
The point of a narrow-biaded knife (a Gf 
knife) is passed through the sclera Jusl 
hind the edge of the cornea, and a little a 
its centre, carried across the anterior ci 
ber and out at a corresponding point on 
opposite side. The first puncture is n 
with ihe point of the knife directed d{ 
ward toward the centre of the pupil, so 
the inner lip of the wound may be as lai^ 
possible. After completing the puncture 
counter-puncture, the edge of the kiti 
turned oliliquely upward and forward, 
by a sawing motion, made to cut its w«y 
emerging about at the upper sclero^cfli 
ma.rgin. A piece of iris is drawn out 
excised. The capsu\c w iwviti Vpj (he 
totome, nreferaWy\>Y a t -^Vxroii \twi^ 
by an incision alons ^'^'^ peT\^\ic\-i, Ti 
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is lipped forward into the trark of the wound, 
generally hy pressure with the curette at the 
opposite coraeal margin ; then, by gently 
sliding the curette over the cornea, the lens 
is forced out. The incision is made either 
upward or downward. LUbreich's operation J 
[Liebreick, Londatty i^tfi ir^nt.]. Incision iaJ 
made with narrow-bladed knife, is morefl 
transverse than in Graefe's operation, lying j 
wholly in cornea, except puncture and coun- 
ter-puncture, which are made in sclerotic 
about I mm. from its edge. No iridectomy 
is performed, A cataract -ex traction is some- 
times divided between two operations. At 
the first an iridectomy is performed ; then, 
alsome subsequent time, the lens is removed. 
This is called Jacobson's method [Jacobson, 
Ktinigsberg, 19th cent.]. In certain forms of 
cataract the lens is extracted in its capsule 
by passing a curette behind it. Operations 
for secondary cataracts (see p. 134) consist 
usually in making a small hole throngh the 
membrane by tearing it with .leedles {called 
a needliHg) or forceps, or by cutting it with 
a knife or a special form of scissors. 

The lens is sometimes removed in its cap- 
sule, by spooning it out (Pagenstecher) or by 
forcing it out, without an iridectomy, after 
Having dislocated the lens with the back of 
dte Icnife, while making the section (Roosa), 

During all operiitions involving corneal in- i 
ciHOD, iris may fall forward into woutxA., % 
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alien lied by detach met 

intra-aciilar hemorrhaj 
Stra biiiii us-operatu 
botomy [Dieffenbach, | 
fold of conjunclivaands 
is seized bjf the forceps i 
and over insertion of 1 
Tills fold is snipped Sy 
curved on tiie flat, wl 
into ihe opening by i 
made 10 ihorouglily dii 
liv-al tissue about the in 
Si rabi smus-liook Jsjnaa 
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ways of applying sutures for ihe purpose 
lessening' or increasing the effect of tlie te 
tomy when necessary. 

Advancement of inseriion of a piiisc/e.-m 
An incision is made in conjunctiva, i- 
from edge of cornea and over tendon of mus- 
cle. Tissues, including muscle (whose inser- 
tion is first divided), ure dissecied up from 
the sclerotic as far back as equalor of eye- 
ball. Flap thus formed is pulled forward and 
united by sutures lo flap left standing at cor- 
neal margin, so as to cause the lendon to 
unite itself with the sclerotic at a point farther 
forward. Sometimes a piece of the mgscle is 
exdsed so as to shorten it. If some conjunc- 
tiva is excised before bringing flaps together, 
effect is increased. Tendon of opposite mus- 
cle usually divided also, to increase effect. 
The operation is modified in several ways hyj 
different surgeons. afl 

Birmmati's eperaticn for opening the cana-B 
liculi [Sowmau, London, ig/k ccni.\. A fine J 
director is passed into punctum and alon^ 
canaliculus into sac, its groove turned toward 
free marEin of lid, which is kept tense by 
being pulled outward with finger. Point of 
narrow-bladed knife tifen inserted into punc- 
tum and passed along director so as to lay 
open canal ouite up to sac. Or a narrow, 
probe- pointed knife is passed into punctum 
and aJong canaliculus, which is divided by _ 
raising knife from heel to point, no (Utet:Vw 
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man's probes, which are of diflet 
bent to correspotiil with courseof 
of lid is kept on the stretch as bcl 
the probe is passed along^ dtvido 
until it is felt to strike hard inno 
It is then raised into vertical I 
convexity of its bend backward 
ciov^rnward through sac, and tiiti 
ouiward, and forward through dl 
When end of probe is not in sat 
ment of it will be seen to caus* 
of overlying skin, and it will no! 
finger the sensation of striking 
firm bony wall, as it does when i 

The exact manner of passin 
proltes, the amount of force to 1 
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some recommend to put upper lid on 
'stretch by pulling: 't toward nose ana to divide 
.upper canthal ligainent by a nick with scis- 
sors, at right angles to incision, nick being 
maile about iivo lines from temporal border 
of orbit [Dr. Agnew, New York], A simple 
.incision of the canthus without sutures is 
.more properly called cantholatny. 

Operation/or En/rofiion.—The most com- 
imon one is ihe Jaesche-Arlt operation or a 
.modification of it : — A horn spatula is placed 
■under the upper lid, and, by traction on the 
«kin, the edge of the hd is rolled upward and 
L«utward. An incision is made along the edge 
of the lid, from near the punctum lacrymale 
to the outer angle, dividing it into two layers, 
tiie outer containing the cilia and their hulhs, 
the inner the conjimctiva and cartilage. The 
incision is about i inch deep, A strip of skin, 
wmewhat oval in shape, is then excised from 
iust above the margin of the lid and running 
I» whole length. The edges of the wound 
are united by sutures, and this rolls the an- 
terior lip of the split border, containing the 
tyelashes, outward. Sometimes a strip of 
orbicularis muscle and a wedge-shaped piece 
»(■ the cartilage are excised with the fold of 
Ekin. The bridge of skin containing the 

Bathes is sometimes separated from the under- 
ying tissue, so that it can be moved upward 
and so tr;insplanted to a higher point as '' " 
edges Ol the wound in the integumenV 
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drawn toKether. A cant.hopIastj'BI 
also. Otner operations are also do 
deformity. Tfie operiilloiis for ec/r 
numerous, and vary with the specis 
s of the case. 

Enucleation or excision of ty^i 
net, 1841] : Conjunctiva seized wi| 
and divided ail around cornea qai^ 
its edge, by circular incision, wi 
pointed scissors, curved on flat, T 
muscles picked up successively b 
mus-hook and divided close to 
Eyeball then drawn over Co one si 
ceps, and scissors (with curve to\ 
ball) passed back along its surlaci 
nerve. Blades then opened and iru 
vide nerve close to sclerotic. Us 
hemorrhage is slight, and is easily 1 
by pressing a sponge for a short i 
the bleeding points. When it has ( 
lids are closed and cold cloths applte 
ing orbit with sponges, ice, etc., usu; 
less. A compress-bandage is use 
there is a tendency to great swelling a 
mosis of lids. By this operation orb 
and muscles are left behind to fbi 
movable stump for artificial eye. ] 
conditions, as of malignant diseag 
considerable piece of the optic IKivi 
limes excised with the eyebalL 

Arlificial eyes may be worn aft 
Jias cicatriied and a\l \vcitntion ceas 
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_ . . to begin to fit them a few days after the 
^enucleation, so as to prevent contractioa of 
fthe orbital cavity, and to give it a ^ootl shape. 
Xhey should he worn at short intervals at 
Brsl until parts become used to the forei^m 
^ody. If sympathetic trouble has existed in 
)itker eyt. lake extra caution lest artificial eye 
6>e worn too soon. Must not be worn loo long 
Sfithout renewal, as they become rough and 
rritating. Often give rise to severe conjunc- 
jvitis of stump, and sometimes to sympathetic 
rritation of other eye. Shells are made ij 
vcar over shrunken eyeballs where no enu- 
lleation is performed. 

Some operations not described in this chap- 
erwIU be found under their appropriate head- 
nm in other parts of book. 

The after-treatment of operations requires 
pecial attention and study. After the prin- 
tpal operations upon the eyeball, it is cus- 
omary to use atropine or eserine, according 
B indications, to apply compress bandage 
ivcr both eyes, and to keep patient quiet in 
ed, with more or less seclusion from light, 
Vben desirable to keep eye closed for several 
ays, the surgeon can judge of its condition, 
a a certain extent, from appearance of lids. 
F lids are red, swollen, and cedemaious, this 
nay be regarded as an unfavorable indicadoii 
egarding the parts beneath. A purulent dis- 
barge is also a bad sign. If scvltg infla.vnv[v)i.- 
Iiy reaction occurs, and phlogistic WesAtwtsw.\ 
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DISEASES OF ORBIT. 

cause orbital abscess , periostitis, hcmorrha^et ' 
emphysema, fracture of bony walls, injury of 
eyeball, and even extrusion of it. Results 
may appear at once, or not until seme time 
a/tir. accident. Fractures of roof and inner 
wall very dangerous from injury to brain. 
Foreign bodies should always be removed if 
deiecled. Best place for incision, either for 
exploTa.tion or removal, is through conjunc- 
tiva, between eyeball and lid. Outer canthus 
may be divided to give more room for manipu- 
lations. Parts should be kept at rest, rinJ 
cold and leeches used to checl: inflamma- 
tion. If eye is extruded it may be replaced 



per inner angle, and displacement of eye 
tlownwards and outwards, is sometimes causecf 
by distention of frontal sinus. Tumor, if left 
ID itself, may burst into nose, orbit, or through 
upper lid. 

Emphysema : Usually from fracture eth- 
moid cells or frontal sinus, or rupture lachry- 
mal sac. Air enters cellular tissue of orbit 
and lids, causing elastic, crepitating swelling, 
U)d exophthalmos. Generally disappears un- 
der gentle pressure. 

Hemorrhages: Chiefly from injury; some- 
times spontaneous or due to straining. 
chymosis may appear in lids and UTiAw 
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f Abscess; Orbital' C 
by wounds, foreign bodies, disc 
cold, operations on eye, extensia 
mat ion from other parts, aeii 
tutional disease. Symptoms ali 
acute, reaching crisis in 8-14 daj^ 
hot, and swollen ; intense paiD, [ 
pressure against globe ; fever, g 
brain -symptoms. Exophtha.Iiaoi 
directly forward. Sight may ui 
from pressure on optic nerve, ] 
cause engorgement and neuritis. J 
forms, fluctuation may be found I 
and abscess may burst througb j 
junctiva. Prognosis guarded, oal 
possible necrosis, meningitis, andl 
injury of vision, Antiphlogisttol 
st:tgcs ; if suppuration occurs, pod 
incision through conjunctiva betwl 
^be, Kxplo ratorv incision ia g ^j 



DISEASES OF ORBIT. 

ophlhalmos. Leeches and ice-coropresse* 
may be used in early stages. 

Periostitis is generally limited and due 
cold, injury, foreign bodies, or is secondarg 
10 inflammation of other parts. In acuU form.' 
there is severe pain and/ci:ii//^nrf«r««jo«^r«- 
sure against bony wall. Swelling and redness 
of lids and perhaps slight esophlhajmos — gen- 
erally towards one side. Sometimes fever. Pus i 
may form beneath periosteum, and necrosis 
may result. General treatment is that of cel- 
lulitis In chronic form, which is generally 
due to syphilis, symptoms are less marked. 
Pain apt to be worse at night. Nodes and ex- 
ostoses may develop. Treatment should be 
that for syphilis, 

Cakies AND Necrosis result from injury, 
periostitis, cellulitis, syphilis, tuberculous and 
si^ofulous cacttexix. Cau^e sluggish, cede- 
tOiitous, inflammatory swelling of lids, which 
points and discharges foul pus. Fistulous 
opening marked by unhealthy granulations, 
and dead bone may be felt by probe. Pus 
should be evacuated as soon as possible and 
opening enlarged, when necessary, for remo- 
val or escape of exfoliated bone. Sinus 
should be kept open and clean until it can 
heal torn bottom, hi healing process there 
is apt to be cicatricial contraction of lid, leav- 
ing severe ectropion. 

True Ani;ur!SM may arise fi-om ophthal- 
mic artery or iis branches, causing protru- 



injury or disease with 
'nto orbital tissue, ft 
aneurism. There is i 
ophthalmos. Latter 
,and swelling of globe 
pulsaimg (UDior apnea 
sation Slopped by pre- 
nng noise in head, at 
stethoscope. Onlv tr 
feJse aneurisms is bye 
of carotid. 

Aneurism by Ana. 
eraUy congenital and ft 
oiten situated in subcui 
nor part of orbit. Coi 
<cl vessels forming lir< 
wilh pulsation and Ihri 
by pressure on carotid. 



vi thou t sacrificing- eyeball. It is often neces- 
sary, however, to remove latter also, even 
when considerable vision remains to it. 

iQtm areinptuhalmlH of bolh cy«, without much I«b 

1 Dflkyroid gland, occurs in Bandnw'i nr GroM^^ 
or EiafhlAalmii Cailre. Then in a pccuhai Etarinip 

„-- jloiic ngrnuJly in dit downward moYemeutA of th4 
CONJUffCTIVA. 

FOREtGN Bodies upon conjunctiva t 



marked irritation, congestion, and lachryma- 
tion, or flow of tears. fLat. lacryma, lear\ y 
together with spasmodic closure of Uds, pain 
and grUty sensations. May be washed away 
by free flow of tears excited, or require re- 
moval. Ocular and palpebral conjunctiva 
must be thoroughly exposed and examined, — 
by magnifying glass if necessary (Wiirp, 41). 
Foreign body easily removed by bit of soft 
cloth ; or, if deeply embedded, by spud or 

Sand, bits of broken glass, etc., may be 
washed away by stream of lukewarm water. 
Sensation of foreign body may persist for some 
tittle after its removal. 

Injuries from lime, mortar, acids, hot fluids 
ttc., cause excoriation, sloughing; and, in 
healing, cicatricial contractions. Eyes should 
be carefully washed with warm -waWit — * 
wstoSuag applications made^-o\Wc oW 
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CUNJUNCTIVITIS. 

form m.iy reproduci; that form or a 

!. First live forms tontagious and infec- 
ts, and may occur epidemically. Differen- 
tial diagnosis olceii impossible at first. 

Catarrhal Conjunctivitis : Catarrhal Oph- 
thalmia : Mildest form. Caused by injuries, 
exposure, bad hygiene, exantliematous dis- 
eases, &c. ; may be secondary to other in- 
flammations ; in rare cases appears due to 
errors of refraction. Symfi/oms : Smarting, 
itching, sensation as of sand in the eye, lach- 
rymation ; increased vascularity, causing par- 
tial or uniform redness of globe rmd giving to 
inner surface of lids rough, velvety appear- 
ance : (Edematous swelling of membrane and 
subjacent tissue, cksmosis, [Gr. ^i;j"j, a gap- 
ing f\ which, if severe, niay nse above level of 
cornea causing it to appear sunken : redness, 
swelling and stiffness of lids ; mucous oi 
muco-purulent discharge, with tendency itA 
gluing together of lids, especially i. 
ing. Usually attacks both eyes a 
Amenable to treatment, and not very apt lotj 
invade cornea. iSee p. 42.) ™ 

Trealmint : In this (and in all other forms)Jj 
extreme cleanliness as regards patient, 
all towels, utensils, etc., used by him, with 
isolation if necessary ; hygienic precnulions 
and attention to general health. Locally, mild 
astringent lotion every few houta. N. twiWiC 
applied ar very outset may sUon-ctv a.VA.Ot- 
Cbld applicachns in early stage. 



r' pears as epidemic in v, 
«c. where people art 
discharge purulent, Ihi 
threat danger of invadini 
ccralion, sloughiog, and 
in short time. 
Trealmeni.- Mild cas. 
catarrhal form. Severe i 
isolation, darkened roon 
Pus should not be allm 
Sometimes cleansing is 
minutes, day and njgfit. 
ficaiion of conjunctiva if 
chemosis, canthotomv if 
upon globe. When 'disc 
tringent lotion every few 
caustLc application, such , 
to mner surface of lids a 
uoid compresses coiitinm 
warm ones if more agreea 
ropine,lfcorijea becomea 



CONJUNCTIVITIS. 
1, from any olher purii 



^unclivitis. An extremely virulent, purulent 
inflammation, caused by inoculation from 
urethral discharge. May destroy eye in few 

Cenjunctivitis in ncaily-barn : Opklkal- 
mia neonatorum [Gr. vsai, new. and Lai. 
natus, born\: catarrhal or purulent conjunc- 
tivitis of infants, usually appearing shortly 
after birth, and caused by contact with vagi- 
nal discharges of mother ; may also occur 
from other causes, as exposure, filth. &c., and 
not appear until several weeks alter birth. 
All grades of severity. 

TreaitttfHt : same as in similar inflamma- 
tions of adult, regulated by severity of attack. 
It is believed by many that, in infants, caustics 
are needless and injurious ; and that a mild 
astringent application is sufficient. 

Diphtheritic cenjuncti-vilis : Occurs 
course of diphtheria, and also results fri 
same causes as other forms. Begins w . 
great heat, redness, swelling, and ienderneii 
of lids, with rigidity /row fibrinous infiltra- 
tion. Firm swelling of conjunctiva from 
same cause, and paJe, smooth, glistening ap- 
pearance of its .surface. Sometimes grayish 
exudation-membranes on' conjunctiva, which 
tnay be stripped off. Discharge of flakes of 
lymph. Advanced stage marked by soften- 
k>hnof parts, from disappearance of Gbrinotis 
■■■BbTi and by discharge of pus. Great '~~~ 
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copper crystal being a favorite one. Nitrate 
silver, alum, and many other remedies are in 
common use. Applications lose effect, an«l 
need changing. Cases need regular treat- 
ment for Ion" periods. 

Phlycteititlar conjunctivitis [Gr. qiXvit- 
TCtjva,pimpU\ : Characteristic of this form is 
small, yellowish-red elevation, or^A/jT/^wj//!?, 
on whosesummit a serous vesicle forms, which 
bursts and leaves a small ulcer. One or s 
erai of these bodies may be present ; they 
generally situated near the mai^in of corr 
and run course In eight or ten days. Thee 
jurctival congestion may be general, or \ 
tial — a triangular leash of vessels running up 
to each phlyctenule, its base pointing toward 
the rctro-tarsal fold. Appearance of phly 
tenulse attended by burning pain, photopr 
ilia or dread of light [Gr, tpmi, lis^t, ar 
giofloi, /gar,] and lachrymation. Often ass 
ciated with phlyctenular keratitis (p. loi). R 
Uipses very common, 

Treatmmi: Particular attention to general 
health. Locally, atropine. In certain 
application of mild irritant, such as ca 
or oxide mercury oinmient, &c. 

PTERVGIUM [Gr. vtfpvyu'v. a littlcinin^: 
This is quite a common affection, which re- 
sults from inflammation, and from constant 
exposure, such as is experienced by sailors, 
residents in tropical climates, on the Western 
prairies, etc. Consists of hyperiroytv^ (A ce«v- 
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hesion of lids to globe. Treatment inefR- 
cienL Dryness may be alleviated by bland 
wash, such as milk or glycerine. 

Symblepharon [Gr. 6vv, together. 
pXeqtapov eyelid^. Adhesion tJetween 
junctiva of lids and g-lobe. Results fram 
juries causing excoriation and sloughing, 
from long-continued infiammation. Adhe- 
sion may be complete, or only partial, in form 
of small bands or bridles. DiRicuU ol cure. 
VarioUH operations are done, aim being to 
separate surfaces and to keep them from re- 
uniting. 

Anchvloslepharon. [Gr. ayxvXaan, 
stiffening, and pXcipapoy, lid.'] Adhesion 
between edges of lids. Has same causes as ' 
symblepharon, and sometimes associated vnlM 
it. Requires %i. ' ' ' 



TUMORS OF CONJUNCTIVA. 

Ptngvicala. [Lat. piiiguis, fat.] Small.J 
yellowish tumor, of fatty appearance, sit 
near corneal margin and chiefly seen i 
people. Consists of hypertrophied conjunc- 
tiva and epithelium. Harmless. May be 
excised if desired. 

Dermoid tumors. Smooth, yellowish tu- 
mors, covered with conjunctiva and, perhapi 
short hairs. Composed of connective tiastt 
and fat Generally congenital. Excision ) 

I ^fltijpcr treatment. ~ 
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chamber so as to press upon 
foreign body from behind, and support it as 
it IS beinj; Kxtracted. While removing foreign 
body eyeball may be steadied as follows : 
stand behind patient, with his head against 
your che&t ; h^ve him look downwards, and 
press tip of your fotefioger against sclerotic 
just above cornea, and tip of middle finger 
of same hand against sclerotic below and a 
little to inner side of cornea. Or lids may be 
held apart by speculum and eyeball steadied 
by fixation forceps. Cocaine is now used 
as a local anesthetic. We may sometimes 
remove a small circular piece of the cornea, 
including the foreign body, with a trephine. 

Injuries front ckfmical agents, bums, etc. : 
Apt to cause sloughing and permanent opaci- 
liea. To be treated as similar injuries of con- 
junctiva (p.89). 

Abrasion of epithelium : Readily seen as 
roughened, glistening facet. Very painful. 
Frequent cause is scratch from finger-nail. 

Wounds : Chiefly dajigeroua from injury to 
deeper parts, which may fall forward {pro- 
lapie) into wound or escape altogether. Con- 
tused wounds apt to cause suppuration. 
Incised wounds generally heal readily. 

KERATiTislGr. «^(it, cer«a] : Infljimma- 
TION OF THE CORNEA : Results from injuries, 
exposure, constitutional disease, mal-auiri- 
llcoii inflMnina.tion of adjacent parts, etc. tlb^^^ 
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KERATITIS. H 

vessels traversing affetted legion. Epitlie- 
lium may be shed, causing iuperficia] ulcera- 
tion and g^reat pain from exposure of nerves. 
Under favoratile circunn stances lends lo re- 
covery. May run into one of other forms or 
be combined with them. 

Phlycltnular keratitis: characterised by 
phlyctenules in superficial layers of cor- 
i, like those of phlyctenular eonjunc- 
tis ; and often associated with latter 
disease. Phlyctenules appear as inflaui- 
Biatory nodules, singly or in groups on any 
part of cornea, but most uften at margin ; 
may be surmounted by vesicles which burst 
sind leave small ulcers, or ulcers may result 
from loss of tissue of nodule without formation 
of vesicles. When eruption is Umited, at- 
tendant congestion is partial ; a triangular 
network of vessels is seen running towards 
phlyctenule, its base toward retro-tarsa] fold 
and its apex at phlyctenule, if this is at edge 
of cornea. If phlyctenule lies some distance 
from edge of cornea, apex of triangle appears 
cut off at latter — a space of clear tissue mter- 
vening between it and phlyctenule. If dis- 
ease is severe, vascular keratitis may super- 
vene, vessels extending upon cornea quite up 
a phlyctenule. Pain and photophobia gen- 
xally marked ; latter symptom often being out 
of all proportion to amount of tviRamn^'axS.Q'tt- 
Secielions fram eye irritate and cxcoi"ia\.e ^■art'^ 
ovet which (Aeyflow. Disease mosx ccrta.n\<»* 
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ULCERS OF CORNEA. 



neat tissue, Suppuration may be limited, •>■ 
entire carnea may be chiinged into yellow^ 
necrosed mass. If suppuration Is enclosed by 
corneal tissue it forms an abscess ; if superfi- 
cial, an ulcer. Sometimes sinks down between 
layers to lower mai^in of cornea, presenting 
appearance called onyx [Cr. oi^^, nail\, or 
unguis, [Lat. for nait^ from resemblance to 
lunula of finger-nail. If pus breaks through 
into ant. chamber, it forms hypopion, (p. 138). 
By oblique illumination, and looking at cornea 
in profile, it is generally easy to distin- 
guish between onyx and hypopion. Some- 
times both coexist. Suppurative process 
may be attended with vascularity and very 
■ there may be no vea- 
> irritation. Latter form 
1 from lapid death and 
Abscesses may be 
■ burst open, or pus may 
r chalky degeneration, leaving 
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dense opacity. When abscess opens, 
ulcer results. Ulcers also occur superfi- 
cially without precedent abscess. Are of 
variable size, shape and depth, and dan- 
gerous, according to situaCii 
very dangerous form is ihi 
ginal ulcer, which shows tendency to encircle 
cornea and cut off nutrition of central parts. 
Id small ulcers, extending to Descemef» 
membrane, latter may bulge forward through 
ulcer like a vesicle, forming keratoceU ' ' 
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nia of cornea. Perforation genei 
Larger ulcers frequently lead to staph) 
(p. log). If ulcer goes oa to perforation, 
is sudden escape of aqueous humor, wh 
apt to carry iris forward into wouad wE 
may become firmly adherent during he 
of ulcer, forming what is called anterU 
nechia [Gr. aw, together, and t^a, to i 
If perforation is large, iris may pro 
through it, and become adherent at 
its edges, leaving staphyloma (p. 109), S 
times after healing of ulcer, reaccumul 
of aqueous humor and action of pup 
muscles are sufficient to tear loose the i 
sions of iris, and allow It to fall bacb 
proper place- Lens may also be carrie< 
ward with the iris against the perforation 
when it returns to Us position it b b] 
carry with it some inflammatory depos 
its anterior capsule, forming ant cap 
eataraet. Adhesions of iris and lens to 
surface cornea may be so extensive and 
that ant. chamber is never re-establi; 
Where sloughing of cornea is very ejtte 
or total, escape of lens and vitreous, 
atrophy of globe, may result. Ulcers 
be filled up by transparent tissue and 
without leaving trace. Slight, supei 
cloudiness may remain, which graduallf e 
up ; or permanent, white, tendinous eic 
— y be left. During healing- process, v« 
mningover cornea to ulcer, Supj 



|, PANNUS. lo; 

kive inflammaiion may result from same causes 
^s other forms. Is a dreaded result or onera- 
lions involving corneal incision, especially in 
'old and feeble. Bruised and lacerated wounds 
'apt to cause it. One of the dangers of severe 
jconjunctivitis. Occurs in paralysis of fifth pair, 
iasneuro-paraly tic ophthalmia. Such paraly- 
ws renders comeaanffisthetic, hence insensible 
of external irritants, and seems also 
ie bad influence upon its nutrition. 
Treatment includes ordinary remedies for 

%. loo). Special cases call forspecial 
^_ . 01 customary to evacuate pus ex- 

in hypopion. Even large hypopion is 
I reabsorbed. Often essential to keep 
[ntra-ocular pressure reduced : done by para- 
centesis or iridectomy. Paracentesis may be 
repeated frequently. Hot fomentations are 
bften useful, especially in asthenic form, where 
: is danger of r<ipid death of tissue. In 
3- paralytic form it is necessary to protect 
Tiea by bandage. In deep ulcers it is bet- 

perform paracentesis through their base 

1 to allow spontaneous perforation. In in- 
Ijlolent superficial ulcers Sxmisch's operation 

^tnetimes succeeds. 

PANNUS [Lat. pannui, a cloth] :— is, strict- 

f speaking, a n on -inflammatory, superficial. 

ascular opacity of cornea — a neoplastic for- 
kiation left by preceding inflammation. The 
jerm. however, is also applied to acute and 
Bbronic vascular keratitis, where forma.tiiSTi, lA 
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•.M. OPACITIES, 

larily, better the chances of success. Ulcers 
contra-indicate operation. Where fellow-eye 
is sound, it must be hermetically closed. In- 
veterate cases sometimes treated by operation 
of SyHrlectomv, which consists in removing a 
strip of conjunctiva and sub-conj. tissue all 
around edge of cornea so as to cut off blood 
supply from latter. 

Opacities are frequent result of corneal 
ini? animations with cicatricial deposit. Prac- 
tically, divided into stiperjicial and dsep', 
former affecting epithelial layer, latter the 
parenchyma. Faint, superficial opacity 
called Htbtda [Lat. for/of]. Thick dense one, 
leucoma, [ Gr. \tiiKos, -whitr ]. Cicatrix, com- 
bined with prolapse and adhesion of iris, is 
called Itucoma adherens. White chalky-look- 
ing incrustations may result from metallic 
deposit, as where lead-lotion has been ap- 
plied to an ulcerated cornea (p. 60). Opacities 
impair vision according 10 situation and 
according to alteration of curvature accom- 
panying them. May necessitate constant 
straining for vision of small objects, lead- 
ing to myopia and strabismus. If they pre- 
vent distinct retinal impressions, eye may 
become amblyopic from disuse and deviate 
outward (p. 149). In children, may cause 
nystagmus. Many opacities disappear spon- 
taneously, especially in young, healthy sub- 
jects. As a rule, the more recent and super- 
fidal the opacity, the better the c\^a.tvce. cS 
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CICATRICIAL STAPHYLOMA. 

Cicatricial Staphyloma [Cr. 'J7-.:iJ)v\7, 
bunch of gr<ipes\: — generally the result of 
ulceration. Floor of corneal ulcer very apt in 
yield and bulge forward from intra-ocular 
pressute. During healing-process, bulging 

Eait is covered over with cicatricial tissue, and 
luish-white protrusion, or staphyloma, is left. 
To this, iris may be partially adherent poste- 
riorly. Or, if perforation occurs, iris may 
prolapse, close tiie wound, protrude through 
It, and form basis for the cicatricial deposit. 
Staphyloma may be partial or total, involving 
whole cornea. If partial, tendency is to in- 
crease. Lens may retain its position, or fall 
forward and press against post, surface of 
protrusion. Walls of staphyloma may be very 
thin and may burst ; or may gradually thick' 
en from fresh inflammatory deposit. Re 
peated attacks of inflammation and ciliary 
iritation may occur and lead finally to sym- 
pathetic trouble, especially where iris is in- 
volved and in state of constant tension. Sta- 
phyloma sometimes results from wounds of 
cornea and from cataract-incisions. In partial 
staphyloma, treatment aims to prevent Uirther 
progress, to reduce protrusion already existing, 
and to improve vision. Repeated paracente- 
sis, with methodical use of pressure bandage, 
or iridectomy followed by pressure, may suc- 
ceed. In very extensive or total staphy- 
loma,, splitting or excision may be performed 
— lens being also removed. Splitfing is done 
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great distortion of images and reduplication 
of them. Slight grades often overlooked ; 
high degrees may be easily seen, especially in 
profile. If eye is illuminated hy ophthalmo- 
scope, a central red reflex is seen surrounded 
by Sk dark ring, outside of which is a second 
bright red ring. By throwing light from differ- 
ent angles, side of cone opposite light is seen 
in shadow. If fundus is examined, everything 
appears distorted. Trsatment unsatisfactory. 
Little improvement of vision from glasses. 
Stcnopieic slit occasionally of use. All 
straining of eyes must be avoided. Opera- 
tive treatment comprises iridectomy, iridode- 
sis, trephining, and Graefe's operation, which 
consists in removing superficial flap from 
apex of cone and cauterizing part a few times 
with nitrate silver, so as to produce a shrinking 
cicatrix, and so flatten protrusion. 

KeRATO-GLOBUS : HVDROPHTHALMIA : 

BUPHTHALMOS [Gr. &ovi, an OX, and o^auXfiuc, 
eye\ : Is uniform spherical bulging of entire 
cornea and neighboring part of sclerotic, gen- 
erally associated with increased size of anterior 
chamber and tremulous iris and lens. Con 
dition generally congenital ; may appear after 
inflammation. Cornea may remain transpar- 
ent or become cloudy, especially at margin. 
Causes great impairment of vision, changes in 
deeper ussues and often ultimate blindiess. 
Treatment of little use. Iridectomy seems tc 
do most jood. 
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DISEASES OF IRIS. 

be necessary to remove eye. Post, staphy- 
loma generally occurs in myopic eyes (p. lai). 
Wounds of sclerotic dangerous, according 
as they implicate neighboring tissues and al- 
low contents of eye to escape. Small wounds 
may heal readily. Cleanly cut wounds may 
be united by fine suture, any protruding cho- 
roid or vitreous being cut on by si * 



Simple Wounds may heal readily o 
up iritis. A severe blow upon eye somet 
causes iris to rupture at its circumference, — 
coredialysis [Gr. hhihi, pupil, and huiKvmx, 
rupture\, or(rjVfo-rf)'a/j'j'w, forming asecond- 
ary pupil, which usually remains permanent. 

Foreign Bodies : Best wa^ of removing 
one is by excisiug portion ofiris in which it lies. 

Prolapse of Iris is frequent result of 

Erforating wounds of cornea (p. 104). If pro- 
>sed tissue cannot be replaced it may be 
cut ofti or treatefl by repeated puncture with 
icedle, followed by compress bandage, 



hope of keeping tumor collapsed and allow- 
ing edges of wound to heal over it. Atropine 
should be frequenlly applied, (See p. 67.) 

Iritis; Infla-mmation of the [ris : 
Caused by injuries, cold, syphilis, goT\QTrt\iK-a.. 
rheumatism, exlension of inflammauow 'vtowv 
other purls, etc. Conjunctiva is suSMsci.a.-n'i 




IRITIS. 

rosy lone of fine subconjunctiv; 
peais around cornea, radiating in 
from its margin. Iris appears 
and discolored (light iris becom 
and dark one brownish- red), a. 
ments are sluggish. This is ci 
penemia and plastic efTusion. 
partly caused also by turbiditj 
humor from admixture with ly 
Pupil contracted and its edges 
glued by exudatioo to ant. cap 
Such adhesions are called poslei 
[Gr. oui', together, and i}^a, to A 
may not be detected untiJ atropii 
when pupil dilates irregularly ai 
hesions at one or more points. 
circumference of pupil is thus a 
dition is called exclusion of the p 
exudation encroaches upon area • 
dition is called occlusion of th 
syphilitic iritis yelio wish-red no 
gous to gummy tumors, may- 
surface of iris. Sometimes 
chielly serous ; intra-ocuiar te; 
creased ; there is less tendency 
pupil is dilated, and there is ol 
of lymph -particles on post, surfi 
Condition is then called serous irt 
titis, or aguo-capsulitis. Pain i 
ble ; may be very severe, and 
forehead, temple, and side of 
tUurtUgia), or may be entirely a 



tophohia and lachrjmrvation not always severe. 
Vision always impaired. From close connec- 
tion between iris, choroid, and ciliary body, 
aminalion readily extends from former to 
latter and vice versa. If, during iritis, ciliary 
body becomes involved {irido-cyciilis) there is 
great tenderness over ciliary region — a symp- 
tom not present in simple iritis. If choroid 
becomes involved (irido-choroiditis) symp- 
15 are all more serious ; vitreous is clouded, 
and there is loss of vision and contraction of 
field not explained by iritis alone. This con- 
lon is most common in eyes which have 
suffered several attacks of iritis, leaving be- 
hind extensive synechia. Where cornea and 
iris are boih inflamed, disease is called ktrato- 
iri/ii. If synechia are left after iritis, iris is 
impeded in movements and constantly draped 
upon by adhesions ; free communication be- 
tween ant. and post, chambers is interrupted, 
and natural balance of pressure destroyed. 
This condition tends to keep up chronic irri- 
tation and to cause frequent relapses, which 
may finally destroy eye. (p. 247.) 

TreatmeKi. — Perfect rest of eye and pro- 
tection from light. Chief remedy is atropine. 
This keeps pupil dilated and away from lens 
so that adhesions cannot form ; puts inflamed 
tissue at rest by paralyzing its muscles j con- 
Iiacu blood-vessels and lessens tension. Its 
action is lesisted in inflammation and a strong 
wlotion ihould be used ( z to 6 gts . \.o o>xcici^) 
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DISEASES OF IRIS. 

crease of fluids causes pupil to dilate ?] 
ATATION OF THE PUPIL. ^Chief causes are in- 
creased tension, paralysis of third nerve, irri- 
tation of sympathetic, disease of optic nerve 
-and brain, action of certain drugs, such as hy- 
oscyamus, belladonna and stramonium. My- 
driasis generally confined to one eye, and may 
be unifoim or partial. When not caused by 
■drugs, pupil not dilated to maximum and has 
sluggish action. 

Myosis [ Gr, ^t/ttf, to close.\- Contraction 
OF THE Pupil.— Caused by irritation of 
branch of third nerve supplying sphincter of 
pupil, by paralysis of sympnthetic filaments 
IQ dilatator of pupil ( such as occurs in spinal 
lesions), by constant work aPminute objects 
(as in watchmaking.) by certain drugs, such 
as calabar bean, opium, etc. Treatment of 
mydriasis and myosis depends on cause. 

HlPPUS [ Gr. imrnf, kong ? ] : is chronic 

apasm of iris causing rapid, alternating con- 
tractiOD and dilatation of pupil, independent of 
-stimulus of light. Generaljy associated with 
nystagmus. 

Ieidodonesis or Tremulous Iris [Gr. 
ipit, and Boufoi, to tremiU.y.^s marked by 
trembling of iris when eye is moved about. 
Caused by loss of support of crystalline lens 
from whatever cause. 

Cysts OF Iris— rare, and generally result 
«f some injury. Appear as transparent vesi- 
cles on surface of iris, attached bv broad ti%M 
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CHOROIDITIS. 
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such means as cold dressings, compress barul- * 
Lge, and leeches to temple. 

CHOROIDITIS: INFLAMMATION OF CHO- 
ROID ; -Rarely independent, but usually as- 
sociated with indammation of iris, ciliary bodib 
)r retina. ' 

DissemiiiaUd or exudative Choroiditis ; — • I 
marked by circumscribed, yellowish spots ol I 
exudation on surface and in stroma of choroid, ' 
Retinal vessels may be seen running uninter- 
ruptedly over them, and intervening tissue ap- 
pear healthy. Exudations often appear first 
at periphery of fundus, and advance towards 
centre. May increase in size and coalesce, 
forming larger patches. Vitreous often con- 
' t^ns opacities, and retina may suffer atrophy 
Trotn pressure of ejtudation. When exuda- 
tions arc absorbed, corresponding portions 
of choroid become atrophied, allowing scle- 
rotic to shine through and forming glistening 
white spots. Borders of these spots are 
black from collections of pigment, and bipod- 
vessels are often sclti running across them. 
Vision is impaired, and held contracted and 
interrupted by scotomala. Disease often due 
(O syphilis. Treatment ; Rest of eyes, and 
protection from light by blue glasses. In both 
syphilitic and simple forms mercury and 
iodide of potash are beneficial, combined 
with tonics, if necessary. Eyes may be leeched 
occa-sionally, if patient is not antemic. 

Suj^urative CAoroiditij, PaHophihalttiitix. 



•furing typhus, cerebro-spi 
pneumonia, puerperal fevet 
Is a most acute and violent 
flammation involving whole c 
conjuncliva swollen, red and oe 
nea cloudy ; aqueous turbid ; 
ward ; pupil dilated or block 
vitreous, retina and uveal t 
with pus ; tension increased j 
painful and tender. Disease I 
in total destruction of eye a) 
globe. Treatment .' Cold and li 
atro|>ine ; canlhoiomy to relit' 
lids; paracentesis to relieve lei 
exit to pus. Pi>ultice somethnc 
and haslen suppuration. 

A strous form of choroid! da 
curs .in connection with serous 
tomi of inflammation may be \ 
s and aqueous are cloii 



CHOROIDITIS. IZl 

sterior ; posterior slaphylomu .■ Elonga- 
i otpost. haifoleye witli slretcKing, inflam- 
tion and atrophy of choroid and retina. Pre- 
; etiology disputed. Occurs commonly in 
hly myopic eyes, leading to siiU further in- 
ase of myopia. Occurs rarely in hyperme- 
dia. Predispodtion seems to be congenital, 
1 exciting causes lo be strong efforts of ac- 
tmodation and convergence for near vision, 
I continued hyperemia of posterior sclera] 
e. May be stationary or progressive. In 
ner case, ophthalmoscope shows more at 
\ regularly -shaped crescent at outer edge of 
ic disc (or a zone extending nearly or quite 
und disc) of glistening white color, from 
irotic shining through the atrophied 
iroid, and with edges well defined, and 
ged with pigment ; retinal vessels are seen 
ning over it ; myopia does not increase, 
I eye is not painful or irritable. But if 
■ction is progressive, inflammatory symp- 
; added : edges of crescent are con- 
led and blurred ; additional white patches 

about it and unite with original one ; 

i bet:omes turbid ; myopia increases ; 

.rritable and vision impaired. Clau- 
de tachm en t of retina, or choroidal 
lorrhages may supervene. Sometimes 
icentic atrophy of choroid occurs without 
Staphyloma of sclerotic. Treatment : 
wiive form, complete rest of eyes ; blue 
avoidance of all causes of congestion.-. 
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DISEASES OF CHOHOl 
; leeches ; atropin 






coltl douche ; 
Myopia.) 

TUMORS t 

sarcoma, 
which may ii 
through con 
ulcerated, bl 
gress (hey m 

may thus be ^—^i-uina, 

tend w recur and to invade neighborin 
sues. TrcalmenI : excision of eye as s( 
lumor is detected. If orbital tissue isafi 
as much as possible should be removec 
remaining surlace cauterized. 
Tubercles in Choroid : Occasi< 



IF Choroid: chiefly vanet 
I'lrst appear as small m 
crease till It fi|]s globe. I 
ea, and appears externa 
eding surface. In their 
y cause increased tensiot 
mistaken for glaucoma. 






tuberculo! 



Appw 



minute, circumscribed, rose- col ored^oT 
ish spots, and produce little or no )o 

Deposits of Bone in Choroid: S 
times found in eyes which have been 
atrophied. 

COLOBOMA OF CHOROID generally ci> 
withcolohomaof iris and ciliary boij^. 1 
is usually bulging outward of corresnoi 
part of sclerotic. With ophthalmosco 
appears as white cleft in fundus, with 
defined brownish edges, running from c 
region toward disc. Retinal vessc'- 
ni/i siraight across die vihii* Utw, 



ran siraignt across me vittn* itne, 
Vteen clipping into bu\gvnft '^x^im. 



rac. a 
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CILIARV BODV, 
CVCLITIS. [Gt. rvK^ OS, circie.] INFLAMMA- 

ON OF Ciliary Body : Generally arises in 
nnection with iritis and choroiditis, but may 
me from injury. Diagnostic symptom 
paiti over ciliary region, especially when this 
pressed upon. Also, zone of ciliary injec- 
n around cornea ; photophobia and lach- 
paation ; enlargement of veins of iris ; in- 
ease of tension ; turbidity of aqueous and 
treous ; loss of accommodation and impair 
nt of vision. Exudation may be serous, 
alic or purulent. Traumatic cyclUis, 
ised by wounds in ciliary region, foreign 
,ly ineye, dislocated lens, &c. May result in 
bl suppuration and atrophy of globe in spite 
every precaution, and may also cause sym- 
thetic mtlammation of other eye. Leeches. 
t or cold applications, and atropine, may 
tried, but if disease progresses unfavorably 
noval of eye is advisable, to ensure safety 
Other one. Cyclitis occurring In course of 
tis or choroiditis requires same treainient 
those affections, and may recover pcifti ily. 



Hyferxmia is caused by pvoXotv^ei, c^- 
*^ — to bright light ; by fine vJO^V, &■?.?«■- 




, put eye; 



•s consA 
itflow oft 
irk, lortl 



obstruction 1 

appear large, dark, it 

Hvper;esthe5ia o 
When not dependent i 
most commonly caused 
in fine work, by expo 
light, etc. The patient 
eyes, owing todaizlingsei 
morbid persistence of 
lachrymation, spasm of 
;uralgia. Ver 



RETINITIS. 
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-rceptible oiganic change. Most i 
causes are prolonged exposure to intense 
liKht, lightning-stroke, concussion of eye oi 
head, disuse of eye (as in squint), neuralgia 
of fifth nerve, and old age. Distinctness of 
ion is impaired, especially in feeble light — 
kemeralnpia [Gr. ^^cpa, day, and o^i, vitioH]. 
Treatment must depend on cause. Perfect 
cure often results. In anesthesia from disuse, 
systematic exercise in reading with affected 
eye is often beneficial. 

Retinitis ; Inflammation of Retina : 
Caused hy severe exposure to bright light or 
fine work ; syphilis ; Bright's disease ; exten- 
sifHi of inflammation from other tissues ; em- 
bolism of central artery ; injury, etc. Usually 
associated with inflammation of optic nerve 
{Heuro-rgtinilis), May also be combined with 
inflammationof choroid and vitreous. Gener- 
ally affects connective tissue primarily, and 
extends later, if at all, to nerve elements. In- 
flammatory product infiltrates tissue, and ap- 
pears as exudation upon surface, being evenly 
spread over it or collected into irregular 
patches. Retina swollen and edematous. Tis- 
sue and vessels may undergo sclerosis, fatty 
degeneration and atrophy. Extravas 
blood often occur : most commoT 
layers, but may extend to choroid or 
ous; may be absorbed orchangedi\^ 
d^eaeraied mass ; wbenveryext, 
""■jn iscalled rffiitUis apopUciic 



exudation, which soonj 
of papilla, and also n 
ing, steUiform spots si 
iiiorrhages are nuir 
course of syphilis, 
white, punctiform o_ 
gion of macula, and iei 

lis leticamua) there 
while patches, someti 
strewn about periphe 
macula^ — formed from 
and red blood- corpus 
yellow tint, and arterit 
less. Suppuration o: 
occurs except in panoj 
Ophlkalmosiopic appi 
Opacity of retina, va 
that of fine mist or AIn 
patch of exudation. 



RETINITIS. 

ternally appearances of eye usually nonnali 
Vision impaired according to severity of in- 
flammation, and extent to wliich nerve-ele- 
ments suffer. Sometimes it remains normal, 
when ophthalmoscopic appearances are very 
marked. A very common complaint is that 
everything is seen through a mist or haie. 
Pain generally slight. Disease may run acute 
or chronic course, and end in recovery or in 
incurable atrophy and blindness. 

Treatment : Complete rest of eyes. Bluo; 
glasses. Special attention to general health. 
Leeches to temple in acute stages. Small 
doses of mercury sometimes act well. 

Relimtis pigmentosa ; Pigmentary degene- 
ration of retina : — Generally hereditary and 
asiuDciated with other bodily defects^ Begins in 
early childhood, and runs very slow course, 
usually affecting both eyes. Often combined 
with post, polar enlaract Characteristic 
ophthalmoscopic appearance is a peculiar de- 
posit of pigment scattered over retina, appear- 
ing as irregular, stellate, black spots, with 
branching processes (something like bone* 
corpuscles in form), and as small black Unes, 
showing tendency to follow course of vessels. 
Retina and disc atrophied and vessels small. 
Choroid also atrophied in some cases. There 
is gradual contraction of visual field and in- 
ereasint; lorpidily of retina. About ihe first, 
symptom noticed is hemcralopi ' ' ' 

No treatment of any service. 
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128 EMBOLISM or CENTRAL aS 

Detachment of Retina : Ca 
fusion of inflammatory material, 
between choroid and retina ; by- 
support from diminution in built ( 
by elongation of eye, as in myo] 
mors beneatii it ; by concussion 
on eye, etc. May be partial oi 
With ophthalmoscope an ordinarj 
tachmenl appears as a tremulous,, 
sac projecting into vitreous, w 
vessels bending over rt, andsurroui 
choroidal reflex. Very small d 
may appear as tine gray streaks. 
tachment no reflex can be obta 
fundus at all. Symptoms complai 
floating cloud before eye, metan 
and loss of vision in part of field c 
ing . to detachment, Thus if low 
retina is detached, upper half of f 
absent, &c. Prognosis unfavorable, 
of detachment is to increase. Oi 
tionally it ruptures, or subjacent 
sorbed and retina falls back into 

e degree of sight is restored. 
chieHy expectant. Success has be< 
from keeping patient for long tit 
back, and also from operation 
needle in through sclera and opei 
as to allow fluid to escape and re 
back into place. 
Embolism of CENTR^\- fc.itti:i 
TWA : Causes sudden bUnint-a ■• 
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irritatioQ. Optic disc appears blanched 
and retinal vessels reduced in size and more 
or less bloodless. Arteries may appear as 
small white threads ; veins small and irregu- 
larly filled. Soon retina becomes opaque, ex- 
cept at fovea, which appears as cherry-red 
spot from choroidal reflex. Condition ends 
in atrophy of nerve and retina, and is irre- 
mediable. 

Epilepsy of the Retin.i:— Is character- 
ized by sudden dimness of vision, advancing 
Irom the periphery of the field toward the cen- . 
tre, until total blindness results, which lasts 
generally but a few minutes, and then com- 
pletely disappears. The attacks occur at va- 
riable intervals, and affect one or both eyes. 
^Condition is supposed to be due to spasm of 
retinal vessels. Affection is rare. 

Tumors of Retina : Glioma [Gr. yUa, 
glve\ : is composed of round, spindle-shaped, 
(uid branching cell^, with granular, intercel- 
lular substance, and originaies in retinal con- 
Bcclive tissue. Occurs almost exclusively in 
young children, and often unnoticed until far 
advanced. Appears as bright, yellowish 
tumor, projecting into vitreous. Surfat; 
vascular, and retina in vicinity detached. 
Eye may look normal externally and be pain- 
less, but vision is lost. As tumor grows, ii 
fills globe, presses forward iris atiil\evia,'^wtWi 
IhToagh cornea, and presents ex^.exv^.:^'^ 
fungous, bleeding surface — occiis'^owm^ %^'^^'' 



Cataract: Isanopadl 
caused by interference witl 
thus result from senile in 
ting disease, such as diabc 
especially of uveal tract, w 
supply or extends to lens i 
<patoc, Uhs) ; or from inji 
been observed as cause, t 
action not understood. 1 
cataract occurs after 45. 
any age, and is somet' 
forms described, but 
is into (i.) Soft avcoTi 
betow middle age, i 
throughout. (2.) Hard o 
occurring after middle agi 
dense Duclcus. Opacity 
'' ' s and wlvanc 



CATARACT. 



S^wchalky consistence; or fluid parts 
increase so that capsule is RUud with 
r liquid. A catara.ct with fluid cortex 
lard nucleus is sometimes called a Mar- 
ian cataract. Traumatic cataract is soft 
act following injury and developing usu- 
with special rapidity. Most frequent 
IS are wounds which perforate capsule 
illow aqueous humor to reach lens-sub- 
e, which becomes soft and opaque, and 
swell to such an enient as to press upon 
iboring parts and excite dangerous inflim- 
>n. In more favorable cases it may be 
y or partially absorbed. Traumatic cata 
nay also result from simple concussion, 
lut any rupture of capsule. Partial corti- 
ataracts may occur and are often called 
liar cataracts . They are usually not due 
anges in capsule, but to changes in cortex 
its inner surface. After iritis or per- 
ng ulcer of cornea a deposit of lymph is 
led on ^t. capsule of lens (p. 104); su- 
lial lens-matter just beneath may also 
' in its nutrition and become opaque, 
intervening capsule remains transparent, 
is caUed.itM/. central capsular cataract. 



ance lying upon post, capsule, ... 

Kh upon latter from vitreous, is 
iiar cataract, and is much less 
rzfrJ 



Nuclear, hard, oi 

guished by a hard, central 
iurrounded by a less den 
substance. As cataract pr 
between cortex and nuci 
and more evident, latter a 
central patch of greater 
yeUowish color. Progres: 
often elapsing before caK 
trogressive changes tnay o 
Soft cortex may undergo 
and chalky degencrauon 
comes harder. Capsule i 
tQugh and adherent. Tt 
act has been applied t 
where the color of the lei 
Symptoms : A fully _ 
easily seen, as pupil i 
opacity. Incipient or p 
„be &ee» by obU^uf lUui 




CATARACT. 

slightly denser at centre than at maig. 
hard cataracts opacity presents yellow nucleus 
surrounded bygrayish cortex. In pure lamel- 
lar cataract, opacity is uniform and sViarply 
marked off from transparent border and over- 
lying strata of lens. With ophthalmoscope, 
opacity appears as dark disc, and light shines 
llirough it from fundus. Vision impaired just 
according to degree of opacity. When cata- 
ract is congenital, or has developed in child- 
faood, the lack of vision may cause loss of 
functional power of retina, or muscular de- 
rangements, such as strabismus and nystag- 
mus (p.146). In cataracts appearing after pu- 
berty these effects seldom seen. 

TVeatrntnt : Medicine accomplishes no- 
thing except in way of improving general 
health, and so impeding progress of opacity. 
While cataract is maturing, vision may be 
temporarily improved by dilating pupil, by 
shading eye from light or by atropine. In 
partial cataracts which have become station- 
ary, operation for artificial pupil may be per- 
formed to expose clear portion of lens. Com- 
plete cataract may be removed by one of 
several operations {p. 74). If degenerative 
changes have occurred, removal of lens is 
more difficult Before operation, vision and 
field should be tested ; for, if function of re- 
tina has been lost, operation is useless and 
unjustifiable. Progress of cataract may be 
hastened by opening capsule with needle, sO 
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cA^ARA^rr. 

that aqueous humor may act upi 
traumatic cataract from rupture 
eye should be treated with atropii 
age, just as ifaneedleoperationh 
formed. If lens-matter swells ei 
should be evacuated at once thn 
incision. Chief bad results frot 
of cataract are suppuration of o 
irido- choroiditis, prolapse of irisj 
feet union of corneal wound, Al 
been removed, cornea is only ref 
face left, and strong convex glasse 
to give acute vision, except in 
where eye was very highly my 
operation. As accommodaCioa is 
tacles give acute vision only at oi 
andmorethanone pair is thus need 
lens has been removed from or 
and other is normal, spectacles 
used, because of very different r 
eyes. Still, eyes adapt themsel' 
conditions, and work fairly togeth 
Secondary Cataract: Is name 
opacities which appear in area of 
lens bas been removed. [Also 
cataract following another diseai 
Opacities may be in capsule or du 
deposit from iritis ; or to partic 
matter left behind by operatiot 
may cause impairment of vision b 
wrinkled, without be"\n'£ov^'^- , 
ior sucli secondary c ' 



^ 



[ by needles passed through 
iee p. 77J. ll there is much 
iridei 

. . .. _ OF L , 

from, and roirnt, place\ : Generally 
:sults from injury, but may be spontaneous 
om weakening of suspensory ligament. May 
: complete or partial. In latter form, lens 
lay be moved to otie side, so that its margia 
-osses area of pupil, or it may be merely ro- 
kted on its axis. Iris tremulous, where su|j- 
DTt of lens is lost. Vision greatly disturbed. 
Artificial pupil may be made in more fa^'orable 
lace, or lens may be extracted, especially 
r it causes irritation. In total dislocation : 
'l) lens may lie in ant. chamber. (2) In vi- 
reous. Is then apt to act as foreign body, 
tnd may cause sympathetic trouble. (3) 
Jnder conjunctiva. This only occurs where 
leavy blow has ruptured sclerotic, leaving 
ranjunctiva intact. In all cases of total dia- 
DcatioQ, lens should be removed at once jf 
lossible. 

Lenticonos or ConicalLens has been 
observed. 



I 



I 



VITREOUS HUMOR. 



^ lodged in viUeovis wwwS^ J 
n andtna.-j 
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ANTERIOR 

HVPOPION [Gr. virn, 

a collection of pus 

it. chamber. Effusii 

iris or ciliary bod; 

by incision at lower ed 

Hyp«mia [Gr. i5) 

6/ooii] Is an infusion ( 

' id may result 

. rtofeye, orfi 

rupture of coats; ot 

spontaneous. Best i 

(lage to keep eye quii 

Foreign Bodies s 
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from pressure upon nerve and obstruction to 
its circulation. Occurs in connection with 
abscess, periostitis and tumors of orbit, 
basUar meningitis, tumors of brain, collection 
of fluid between sheaths of nerve, etc. Is 
called ascending or desctniimg, according as 
it originates in eje and extends upward along 
nerve, or via versa. Ophthahnoscopic ap- 
pearances are due to hyperemia, exudation 
and swelling. In marked case, disc looks 
red, opaque and prominent ,with margins very 
indistinct, giving it a ■aiooUy appearance- 
Vessels are seen dipping into swollen mass 
and partly obscured by it. Veins distended 
tortuous and pulsating. This condition ii 
called engorged iapilta, slauuws papilla, 
[Ger. stauen, to dam\,aT choked disc. Vision 
impaired— but often less so than appearance 
of disc would indicate. Process usually ends 
in atrophy of nerve and permanent loss of 
sight. Neuritis generally associated with re- 
tinitis as neuro-retimiis. Treatment varies 
with cause, and this is sometimes beyond 
reach of any remedies. Rest, and blue glasses 
are always proper. Leeches, mercury, iodide- 
and bromide of potash are of service in some 

Atrophy of Optic Nerve results from' 
inflammation, and from other disturbances of 
innervation and nutrition, some of which are 
but little understood. Seen with diseases of 
and spinal cord-, diseases of orbits 
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BUROSIS AND AMi'.T.VOI'lA. J4 

__ B of fundus look iia.tiiral, and vUioi 
thpalred except by a slight enlargemer 
dal blind-spat. These facts serve t 
[ish opaque fibres near disc from an e\ 
'n that region. 



AMAUROSES. 
FROSIS [Gr. <ifi.avpoa, to render obseure ,\ 
^LVOPIA [Gr, Q^ut, dull, and ti-/-, 
)re names which were formerly much 
I denote the various conditions ol 
i, before the diagnosis of ocular dis- 

ite idea of the nature of the dis- 
« objectionable wherever a more 
n be used. The term amblyopia 
nt to designate certain 
B impaired vision where no organic 
be seen to account for them, 
a thus defective where eye has 
in strabismus— ((ff(i/K- 
,. . anopsia [CT.a<-a,VJith- 

)^Vi^OH\ ; inanamia from severe 
prthage — anemic amblyopia ; in 
^blyopia potatorum \ Lat.pola- 
j. in unemia; lead'poisoninii^ ; 
Buse of tobacco ; (totci ei!.^r«.M,ie. 
Jl^Eare, as in snow-blind'n.csa, ■asxi 
Timm irritations oi M<ii AvctN^ji 



I 

' I .1 gr' 

^^^H dl< 

■ ' 



I 

Glaucoma [Gr. 
greenish reflex some 
Arthritic Ophthai 
ous disease of eye o 
die age, a.nd which, i 
curable blindness. 

and destnicj 

Exact etiology ni 
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de; slight J 
gin, V 

Presents all ■ 



ifvisual field, most bh nasal side ; 
increase of tension ; ciliary neuralgi 

Acute inflainmaioty glaucoma presents all 
symptoms of severe internal 
There is ciliary and conjunctival congestion 
photophobia; lachrymation ; aching pain in 
globe and over head, with perhaps fever and 
vomiting; corneacloudy; iris pressed forward 
and ant. chamber shallow ; pupil dilated and 
perhaps presenting greenish reflex; aqueous 
and vitreous turbid ; tension increased, even 

I stony hardness. Vision much impaired. 
If fundus can be seen, arteries are found 

o pulsate spontalieously or from slight pres- 
sure on globe, veins are dilated, tortuous and 
pulsating; and small hemorrhages may appear 
in retina. If tension has existed long enough, 
optic disc is found cupped in characteristic 
manner t excavation extends to margin of disc 
and its edges are abrupt, steep, and some- 
times undermined ; nerve is of bluish-gray 
color, increasing in intensity towards periphe- 
ry : retinal vessels appear distorted or inter- 
mpted where they pass over edge of cup : if 
ohject-lens (examining by indirect method 1 
is moved sideways, a parallax is obtained, 
margin of excavation appearing to move over 
its centre " Uke a frame over a picture." Se- 
verity and course of disease very variable. 
May be \ ery rapid, destroying sight in a few 
hours — glaucoma fulminaiis [ Lat. /«/««»,, 
}ightiiiiig\ J or, acute symptoms Twa.") 5\^»ft^ 




Chri>n'c or ^•'"P"A 

iridectomy— h«* 
I'S^ig oculit ten 
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SV»IPATHETIC OPHTHALMIA. 

globe ; infjammations involving ciliary b 
Seen most commonly in young. Period of oc- 
currence variable : may appear shortly after 
injury or not until many years have elapsed^ 
injured eye having perhaps meanwhile 
atrophied to a shrivelled stump. Danger of 
it cannot be considered as past so long as in- 
jured eye remains, especially if this shows any 
tenderness or irritation. Disease may come 
very insidiously, and is often unnoticed 
il beyond hope of aid. There is a condi- 
1 called sympathetic irriialitm quite differ- 
to sympathetic ophthalmia — regarded by 
imany as premonitory stage of it. In this 
condition, eye is irritable and perhaps slightly 
Injected ; there is photophobia, lachrymation 
id neuralgic pain ; power of accommodation 
diminished, and eye is quickly fatigued by 
le work. These symptoms may recur re- 
peatedly and pass oH leaving no organic 
changes, and they cease completely after 
Other eye is removed. Sympathetic inflamtNa- 
tton attacks iris, ciliary body, choroid, retina, 
^^nd vitreous — extent to which thesedifierent 
:ructures are involved varying in different 
ises. Tendency is toward rapid plastic 
ffusion, which glues different tissues together 
id destroys them. Iris is bound to lens and 
-comes degenerated and rotten ; it m^i "(«. 
Irawn backward by the adhesvoia oT\i\A'{,t*. 
(H-wani hy exudation behind \t, W.a.^^^'^ ''^ 
ymph may £U pupil or be aeet\ ftoavv.wt »» 
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lything which prevents binocular vi 
(cataract, corneal opacity, &c.) in which 
the CKcluded eye jaelds passively to musclA 
which happens to be strongest ; or from pi ^ 
alysis of muscles. Chief fbrms are cOi 
gent strabismHS (eye deviating inward), 
divergent strabismus {eye deviating outward.) 
An upward squint is called strabismus sursuni- 
vergens ; a downward squint, strabismus de- 
ofsumvergens. Squint confined to one eye 
{monelateral) ; or may appear sometimes in 
one and sometimes in other {alternating). 
Range of motion of squinting eye may be 
curtailed, or it may be aa great as ever — only 
displaced toward side of contracted muscle-- 
as is usually the case in alternating squiiil. 
To determine which is squinting eye, direct 
patient to look at your finger held before him, 
and cover each eye alternately with your other 
hand. If uncovered eye remains fixed on 
object when other is covered, it is eye usually 
used for fixation. If it has to move to bring 
its visual line upon object, it is one which 
usually squints. Deviation of squinting eye 
when sound eye is fixed upon object is the 
primary deviation. Movement which sound 
eye makes when covered with hand, while 
squinting eye is made to fix its visual line 
upon object '\% the secondary deviation. When 
primary and secondary deviations are equal, 
and squinting eye accompanies healthy one 
'"~ its movements, strabismus is ca.U«.4 con- 



fixed upon objecT^fiTr 
other eye fixes object, 
this distance called sit 
squint is monolateral, 
quenlly amblyopic, frorr 
of unconsciously supprt 
so as to be rill of the dip 
ingstrabistnus. first one 
the other, antl vision 

E equally good. Strabisi 
anied by diplopia, butt 
Iter (p. S4-) I 

Convergent or Inliria 
to hypermetropia in gJ 
In H. the accommodaia 



elated with increased! 
tempting to inert 
gain clear vision, 
first, squint may be j) 
when close work is 



PARALYSIS OF MUSCLES. 

from excessive use. It may also occur f 
division or paralysis of external rectus (p. i. 

Divergent Strabismus ; is most frequentfy' 
accompanied by myopia. In myopia strong 
convergence often required, yet difficult 
from shape of eyeball, and internal recti be- 
come strained and weakened allowing eye 
to deviate outwards (p. 162). Also, when 
one eye is blind or very defective the im- 
pulse to binocular vision is lost, the inter- 
nal rectus grows weak and divergence occurs. 
Itmay also be produced by division, paralysis, 
or defective innervation of opposite muscle 

(p. ijii. 

Treatmenl for concomitant squmt (which 
must always be carefully distinguished from 
the paralytic) consists in dividing tendon of 
■Bhortened muscle. This weakens muscle by 
Rowing its tendon to recede and acquire new 
insertion further back on sclerotic, and so, in- 
idirectiy, strengthens opposite muscle. Where 
^ieviation is great, it is often necessary to oper- 
Tate on both eyes, to obtain full correction. 
After operation (p. 78), suitable glasses should 
be worn to correct the refraction and prevent 
recurrence of the squint. 

Paralysis of the Nt.rves supplying 
■THE Muscles :— One or more of the nerves 
Kjay be affected, and jiaralysis nva-^ *[«; xav-ii. 
partiaJ (paresis). A fixed sqmnv wva-i ^^■ 
- or tha ewiible maybe teffifc'aVx. 'n <>» 




p,,ralyiti of '^"^ 
Maybecoi 
11 of the bi 




'fee thus confined to one or two muscles. If 
branch to int. rectus is paralysed there is de- 
ficient mobility inward and crossed diplopia, 
images being on same level and parallel. If 
sup. rectus is paralysed, there is impaired 
motion upward and inward, and diplopia oc- 
curs above horizontal line, images being 
crossed, and diverging at top, false one stand- 
ing above true. If inf, rectus is paralysed. 
Aere is impaired motion downward and in- 
ward, and diplopia appears below horizontal 
line. Images are crossed, false one standing 
below true, and they converge at top, 

Paralysis of fourth nerve ; paralyses sup. 
oblique muscle. There is impaired motion 
downward and outward, and homonymous 
diplopia below horizontal line. Images con- 
vei^ at lop and false one stands below true. 
Paralysis of sixth nerve : paralyses ext. 
i«ctus. There is impaired motion outward 
and homonymous diplopia, images being on 
same level and parallel. 

Treatment of paralysis must depend on 
cause. Electricity sometimes of use. To 
relieve patient from diplopia, affected eye 
»ay be covered with shade, or a prism worn 
> ^se images. If all treatment fails, divisiog 
of opposite muscle and re-adjustment of af- 
fected one may be performed { vide p. 7g) 

Nystagmus [Gr. tuoTitviioB, a nodding^X-. 
» marked by involuntary, spasmodic oscJia-- 



it by tucUning head in direct 
thai in which eyeballs OScUla 
generally appears in infancy, 
clear vision is difficult {on act 
opacities, refractive defects, 
and impulse to proper inner 
senecl. Seen in coal miners 
undue strain. Treatment ch 
n be done after 
tablished. Wliatever impro' 
'.o improve nystagmus. 
Muscular Asthenopia 

OF IMTERNAL RECTI. Occi 

high degrees ol myopia, which 
jnvergence and over-taxing 
I occurs in general m 

rarely, in hypermetropic 

thenopi; '' 



|tic!as^itll 
tablished. 
to improvt 
Muscui 
OF IMTER 
high degrt 
convergen 
rarely, m \ 
thenopi a w 




inches. Prisms, base inward, to reli 

n upon interni. If these means fail, 
lion of exlernai recti to weaken their 
power. Advisability of operating on one or 
both of the externi depends on degree of insuf' 
'ficiency and on power of abduction. 



EYELIDS. 
The eyelids are subject to same affections 
^ other parts of general integument — such as 
^peramia^adtma, inflammation and abscess, 
yysipelas, acne, herpes, eciema, -marls, Hicvi, 
syphilitic ulcers, cancer, ^c. These require 
^xa& general treatment here as elsewhere. 
toecial danger to be guarded against is that 
at inflammatary and cicatricial changes which 
easily produce deformity of lids with all its 
bad results. 

Blepharitis Marcinalis or CiUARia 
Or, iiU^opoM, eyelid] ; Tinea Tarsi j Oph- 
thalmia Tarsi :-— Essentially an inflamma- 
ion of hair- follicles along edge of lid, but 
niber structures soon become involved also. 
Bdge of lid is at first hyperiemic ; and later, 
gnrollen, smooth and glassy. Discharges form 
Bmall, yellow scabs, which glue lashes U- 
gether in little bundles, Litile pustules a.^ 
pear aboul roots o( lashes, which ma.-) Xeas*. 



laiall ulcerations and fissures. Haustsfi 
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OF EYELIDS. I55 

11 pus forms, when tumor should be firmly 
iped between thumb a.nd finger, and 
ned by incision parallel to edge of lid. 
leral health almost always requires atlen- 
. Styes sometimes seem to be aborted, 
ley are touched, when first noticed, by ni- 
e of silver, or some astringent ointment 
lied. Sometimes it is useful to incise 
n when they first appear. 

HALAZION [Gr. X"^"C'> Aail]. TARSAL 
T ; — Is occasioned by obstruction of ori- 
of sebaceous gland and retention of secre- 
.. A tumor is thus formed in cartilage, 
erally about size of pea, and situated near 
lunctival surface, so that it becomes promi- 
t when lid is everted. Overlying skin of 
iral color and freely movable. If inflam- 
ion has occurred, cyst will contain pus ; 
trwisc it will be filled with gelatinous, fatty 
crial. Name applied also to chronic 
!, Treatment — To evacuate cyst through 

Iunctiva or skin according to circum- 
Cfs. A free Incision is made Into tumor, 
if conlcnis are purulent they readily es- 
:. If oot, a curette is used to empty sac, 
I its waits are cauterized or irritated so as 
(bliterate it. Or, entire sac may be care- 
t dissected out. 
he lids are subject 10 several deformities 

8 by chronic inflammation, and by 
us, injuries, etc., which cause loss 
id cicatricial 



DISEASES OF EYELIDS. 157 

fications, is very commonly performed. (See 

I. 249.1 The operation of " scalping" some- 
imesdonein inveterate cases, consisls in clis- 
ecting off <l)1 the cilia with their bulbs, leav- 
■as the litis permanently bald. Many cases 
)f ectropion result from mjury and cicatricial 
UJDtraction. requiring plastic operations. ' 

Ptosis [Gr, nronni, fallingi is a drooping 
^»f upper lid, either partial or complete. 
paused by injury of levator muscle; swelling, 
^^ ■■ ' creased weight of lid from inflanuna- 
or by paralysis of 3d nerve (p. 150). 
^^ . mes seen in old people from great re- 

Bxation of tissues. Rarely it is congenital. 

Paralvsis of Orbicularis Musclk is a 
esult of paralysis o( porlie dura of 7th nerve, 
jds cannot be completely closed, and patient 
bus has a peculiar staring appearance called 
agophikalmas [Gr. \ayu,s. a hare, and n^SuX- 

II, eye\ . The lower lid falls away from globe 
> that tears run over, and eye suffers from 

constant exposure to external irritants. 

Blepharospasm : A spasmodic contrac- 
tion of orbicularis, so that lids are firmly 
pressed together against globe. Occurs where 
ibotophobia is marked, and presents all 
rrades of severity. It is reflex from irritation 
if 5th nerve and occurs in neuralgia of its 
branches ; in inflammation of conjunctiva or 
^^ " " ; from foreign bodies ; ia h'j^eiwa'Cne.- 

Jtina, &c. //-^d/M^M/coMKte'e'tvKva.'cA^ 

a jertiov/n^ cause. Other remed\ei aie^^~~ 
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sometimes practiseJ 

Nictitation [LM 
A spasmodic contraJ 
by frequent t\\fitchil 
Seen generally in wa 

ECCHVMOSIS of liJ 
cellular tissue produd 
undergoes discolorad 
turning green, yello' 
sorption, cold applii 
tions, and compress I 

Incised and P 
BiTRNS, etc. , should h 
especially if they itn 
formity of lids may n 

EPICANTHUS [Gr. 
angk of eye\ : Con^ 



LACHRVMAL DISEASES. 

PHOBA [Gt. firi, upon, and $*paj, it) 
Wateky Eye. — Is a condition co 
nearly all lachrymal diseases. Caused by 
any impediment to efflux of tears through 
tear-passages, whether a simple displacement 
of puncta so that tears cannot enter them, or 
an obstruction in canaliculi, sac or ducts. 
Tears accumulate at inner angle of eye and 
flow over cheek, causing continual irritation 
and annoyance. Unless condition depends 
on some cause which can be otherwise 
rertiok'ed, it must be remedied by operation. 
Method of opening canaliculi and probing 
nasal duct given at p. 79. Syphilis plays 
an Important part in causation of lachry- 
mal diseases, and should always be looked 
for. 

Dacryo-CVSTITIS [Gr. JiKpvoi; har, kuotis, 
tiadder\ : Acute Inflammation of Lach- 
KYUAL SaC: — ABSCESS OF SaC: — May result 
iroin conjunctivitis, nasal catarrh, exposure, 
'injiii^i chronic disease of tear- passages, etc. 
Is attended by great pain, tenderness, redness 
and puffy swelling over sac and extending to 
lids. If disease progresses, skin becomes 
thinned and abscess bursts through it. Treat- 
Mtent. — Opening of canaliculus so as to give 
free exit for pus and prevent perforation 
through skin. If latter is imminent, free in- 
cision a[iuuld be made through skin. \cvW> sii^, 
aiui kept open until abscess is oom-^\e.'«^"^ 
-- jned. If petfoxAJvaa. has alteaA-i occnyn^^ 
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KEFRACTION AND ACCOMMODATION. l6l{ 

gland, dacryo-adenilh , usually chronic : cysts 
t^glaitd, dacryops [Gr. haitpvov, Uar, and u^, 
eye\, usually due to closure of excretory ducts 
and distention from secretion above : fistula 
of gland, generally resulting from absc£ 
dacryops or injury ; and cancer. Extirpat 
of gland is sometimes performed. 
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The refraction of an eye is its faculty of 
bringing paralell rays of light to a focus upon 
its retina without any effort of accommoda- 
tion, and depends on the form of the globe 
and its refractive media. 

The aceommodatwit of an eye is its power 
of adjusting itself for vision at different dis- 
tances — that is, for rays of different degrees 
of divergence. Nature of accommodation and 
method of measiiring it given at p. 46. 

EmMETROPIA. E. [Gr. r</, -wit/lin, iiiTpov, 
measure, and m^, eye]: — that state of refrac- 
tion in which parallel rays are brought to a 
focus upon retina when eye is at rest, 

HVPOMETROPIA or BRACHYMETROPIA [Gr. 

into, UHder. or Spaxy't short, titrpav, measure, 
m^,eye]: that state of refraction in which, with 
ere at rest, parallel rays are focussed in front 
M retina, only divergent rays being united 
ttponlatter. Usual name for this coti&.i^nuNa J 



measure, ■oij', lye]: ths 
which, with eye at r 
focussed behind retina 
being united upon latti 

Astigmatism [Gr.u, 
a fioittt]: that state c 
with eye at rest, rays f 
united in a point. (Sb 

Ametropia [Gr. a, J 
lUre, «+, eye]; name £ 
conditions which devial 

Asthenopia |Gr. nj 
eye], or Weak SIGHT [ 
symptoms often seen i! 
defects. After readinj 
length of lime, leltera 
run into one another, 
Dt__nainfLil or fatipiil 



MYOPIA. 

of low degree ai d ca 
ioysnce ; high grades apt to be progressive, 
and, if so, are associated with marked irrita- 
tion and asthenopia. Far-point of distinct 
vision lies nearer eye than it should. Beyond 
this point, all objects appear indistinct. Far- 
point expresses degree of the M ; for instance, 1 
if patient cannot see clearly beyond 34 inches | 
he is said to have M j'^. To sec distant ob- 
jects, the rays, before entering his eye, must 
be made to diverge as if they came from a 
>int 24 inches away, as thus only can they 
; united on his retina. This is done by 
glass of 24 inches focus. With oph- 
details of fundus of a highly 
myopic eye can be seen by direct method at 
some distance away ; and if head is moved 
to one side objects of fundus are seen to move 
In CDOtrary direction. This is due to fact thai, , 
in such cases, an aerial Image of fundus is I 
formed by refractive media of eye itself at I 
'distance corresponding to M. For example, I 
in M i, at 3 inches in front of eye. To get I 
clear view of fundus in erect image, a certain I 
concave glass must be used behind mirror. I 
Focal length of this glass, plus its distance I 
from nodal point of observed eye, equals tlie fl 
M. By indirect method, disc and vessels ap< I 
pear smaller than in £. Posterior staphyloma I 
U often seen around disc, and is called myopic fl 
areoi irwwn/ (p. 121)- (See p. 250.) ■ 

JivatmeHt. General directions ace W 3.-s(JAB 



divergent enough to be 
is the rule to give Ih 
which best vision is obt 
frequently amblyopic ali 

HVPERMETROPIA. H. 
erally by optic axis being 
ally by refractive power 
be congenital andhered 
senile changes in eye and 
not see distant objects ( 
convex glass, or {what a 

the object, grealer the s 
daiiou. This leads to 
muscle and asthenopia, 
at fine work. May a 
(p. 146). 

Manifest H : is that 
out paralysing 

Ijxtettt H: that 




HYl'ERMETkOPlA. 



R^hitvve Jl .• far and near objects arc cleat^ 
ly seen, but only by converging visual lines to 
point nearer than object — by giving eyes peri- 
odic squint. 

Absolute H : neither near nor distant ob- 
jects can be seen clearly without convex 

The strongest convex glass through which 
patient obtains his maximum acuteness of vis- 
— Ti for distant objects represents his manifest 
If accommodation is paralysed by atro* 
pine, the strongest convex glass which gi\e:= 
greatest acuteness of vision represents total H , 
including latent, if any existed. With ophthal- 
moscope, details of fundus may be seen by 
direct meth»d some distance away, and if 
id is moved to one side they are seen to 
vc in same direction. On going closer, a 
tain convex glass will be needed behind 
Tor Co get a clear erect image : and focal 
length of the glass, minus its distance from 
nodal point of observed eye, equals exact 
degree of H- Field of vision larger and image 
smaller than in £. By indirect method, disc 
and vessels look larger than in E, Seep, 250.) 
Treatment consists in correcting refraction 
bysuitable convex glasses. In manifest H. we 
maygive for distance the strongest glass whicli 
gives the patient his most distmct vision. In 
latent H. no fixed rules can, be given. It is. 
usually necessary to begin with a weak glass 
and advance gradu.illy. 
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1^ "congenital, an^naj 
quired, by inflammatioi 



meal ii 
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improper g 
and least c I 
pat mtridiaMs, Asttg 
ferent focal lengths ( ' 
called regular. Thatc 
refraction in same me 
lar. Latter form con 
in structure of lens or 
{normal irregular Oit, 
through disease (abns 
tttatism): chief subje( 
cular polyopia (eye sei 
age], and metamorph 
loms arc irregular i 
changes of curvatur< 
oblique illumlnaiion, i 
objects of fundus, ••n 
,ast igioatisni cannot 4 



PRESBYOPIA. 

hypermetropic. Asligmatism is corrected by 
means of cylindrical glasses (p. 50), (All eyes 
are naturally astigmatic, the curvature being 
slightly stronger in vertical than in horiion- 
tal meridian. No inconvenietice is usually 
felt unless As. is A or more. 

Presbyopia. Pr. [Gr. izps6fivi, an old man, 
tt>^, fye] : Far Sight : Name applied to con- 
dition of diminished range of accommodation 
seen in elderly people. Consists in a recession 
of the near point due to charges in ciliary mus- 
dc and lens, so that accommodative act can no 
-longer render lalter as convex as before. First 
I Syinptom is that small objects cannot be seen 
tlearly at so short a distance as formerly, but 
0iust be held further away from eye, especially 
in evening. Distant vision, however, remains 
unimpaired. Recession of near-point begins 
in all eyes in youth and gradually progresses 
during life. Does not usually cause incon- 
venience until after 4.0. Appears earlier in 
hypermetropic eyes. Prfsbyopia is assumed 
to begin when near-point has receded be- 
yond 8 inches. Degree of Pr. is found by 
deducting patient's near- point from this. 
Thus, if jS lies at 16 inches, Pr.=i-i'«=iV 
pr. is easily corrected by convex glasses for 
reading, and they should be given as soon as 
^e affection appears. Usual to give weakest 
^ass which renders work comfortable a/ 
BJWj^ dittanec 



Which differ by nn 
l>orne. Condition i 

Aphakia [Gr. a 
lens] ; Absence c 
Majr be congenital i 
of lens after injury, 
dislocation. Refra 
very much lessened 
ru'e, entirely absent 
occurred where so: 
mained in iensless e 
glasses required for c 
weaker ones for disL 
natural corneal asti' 



SIMULATED ULl.VUNLSS. lU 

Still able lo see dearly at tliuir far-poiii 
which may be only a few inches from t"" 
eye, e.^., in M,^/. Convex glasses resto 
llie vision for neac objects at once. Dia 
nosis is easily made if range of accomni 
ilation is teste tl. Treatment consists pti 
nvarily in removing any apparent ca 
such as general debility. Iodide of p 
sometimes useful. Some myotic, lo 
may iie beneficial. 

Spasm of Ciliary Muscle {apparent myi 
fiid) : Sometimes occurs in ametropia, espf 
dally in H., and also in emmetropia folluwing' 
upon undue straining of accommotTation. 
Causes asthenopia and dimness of vision for 
distant objects. Latter is perfectly relieved 
by weak concave glasses. The true state of 
refraction may be found by the ophthalmia 
scope ; or, if there is doubt, atropine may b^ 
used. Treiitment : strong sol. atropine "' 
Spasm is completely 



Simulated Blindness; Often 
sometimes ver)- difficult to delect. Simulated 
blindness of one eye may be detected by 
holding a prism before healthy eye, when, if 
patient sees two images, simulation is proved. 
If eye is truly blind, pupil should be partly 
dilated and insensible to light when healthy 
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?Dsition when seen 
hus, if patient is sii 
right eye, he will na 
only the left-hand 
scDjie ; bul thisreall; 
and so the fraud is 
with test-types and ; 

Siaticnt's statements 
ul, ^Tien atropine 
for deception, pupil 
ad maxtmum, and A 
other eye. In absoti 

Bupils should not 
ght. 

Photopsia [Gr. 
sigk/\; PHOSPHEn; 
sparks, luminous r 
describe as seen be 
cur in retinal inflan 
_««e. tic Akooc, 




Color-blindness ; Daltonism. [After 
chemist Dalton, who first described iL| Is 
an inabilit)' to distinguish colors, and is of 
variable degree. Congenital, or result ofdis 
case, especially of atrophy of optic r 
May also be produced by Ipng-conl 
strain 'of eyes in working at colors. II 
two of the three primary colors can be . , 
condition is called duhromic vision. Where 
. ) color can be distinguished, conditi 
ca.lted achromatic vision. Is more frequentJ 
in males than in females. Red-blindne 
most frequent form. (See p. 53.) 

Herpes zoster ophthalmicus, or ophthaU \ 
ntic herpes, affects the skin supplied by the J 
ophthalmic division of the 5th or trigeminal 
nerve, — that is, the forehead, upper lid, and 
side of nose. It never crosses the median 
line. The eruption of herpetic vesicles is 
generally attended with pain. There may be 
corneal ulceration and iritis, with photopho- 
ina and lachrymation. Most frequent in old 
people. Cold a common exciting cause. 
Disease obstinate. May leave deep scars, 
severe neuralgias, and anesthesia of skin and 
of cornea. Treatment not very satisfactory. 
Comprises atropine, evaporating lotions, 
tonics, etc. 
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PART II. 



OTIC MEMORANDA 



AND PHYSIOLOGY O? THE EAR. 



mditory apparatus e< 

{Ike ear) for collecting 
impressions, and conveying them to 
tory nerve, which transmits them to 
D. Delicate paiTs of the ear are 
imbedded in the petrous portion of 

riral bone. The sound-waves are 
by the auricle, conveyed through 
uditorv canal, and received upon the 
a Ijiapani, which is thrown into cor- 
ig vibrations. These vibrations are 
. by the chain of bones through the 
m tg Ihe fluid of the labyrinth, and 
; terminal auditory nerves. The im- 
l^re received are transmitted to the 
*We Ihey are perceived as sound. 
Wa tympani is so arranged as to 
SUIODS of tension in accordance 
kinds of waves which strike 
in the tympatiic 
communications with . 
'tb the pharynx through I 



governing the equilH 
having little or no part 
[Buck suggests that they c 
valves to protect the 
injury in cases of very lou 
where the stapes is drive 
the fenestra ovalis.] Oui 
physiology of audition is 
several points. 

The Anatomy of the 
veniently divided, for the s 
as follows : — 
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AURICLE. '771 

eendage fastened to malar and temporal bor 
y eListic tibres. Has fibro- cartilaginous 
framework closely covered by perichondrium 
and skin. Latter forms projection from lower 
end of cartilage called /cfie of ear. Outer edge 
of auricle called kelix [Gr. ikiania, to twist]. 
Within helix is fossa navicularis \ Lat. navic- 
ula, imail ioat\. At Inner edge of this is 
another ridge, the anti-Mix. In front of 
opening of auditory canal is projection called 
the tragus \ Gr. Tii4iwt,gaal: because hairs like 
goat's beard usually grow here ? ] Opposite 
Stison other side of canal is similar projection, 
tiie anti-tragus. Concavity around orifice of 
canal calleaj':4t' concha. [Gr. Koyxt, concave 
shell.] Above this is triangular depression, 
tkefossa triangularis. Skin of auricle covered 
by down^ hairs, and contains sebaceous glands 
(largest m concha), and sweat-glands (chiefly 
on ude next skull). 



Muscles of Auricle. 

J^evator or attolens aurem : O. aponeurosis 
occipi to- frontalis. Fan shape. Fibres con- 
verge to I. at upper part of auricle. Lifts 
Kuricle. Supplied by small occipital nerve. 

Atlrahens aurem: 0. lateral edge apon- 
eurosis occipito- frontalis. I. in front of helix. 
Draws auricle forward and upward. Supplied 
by facial and auriculo- temporal branch of inf. 
maxiUary nerve. 
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facial- ^„„wrudii] 
Dilator 0/ '=0'"^' 



EXTERNAL AUDLTOKV CANAL. 



Nerves of Auricle, 
vrieului MtagHus, from cervical plexus, 
DsL surface auricle. J'os/. auricular from 
\. Auricular branch from pneumogastric. 
kulo-temporal branch itom inf. maxillary 

tternal auditory canal. Meatus audita- 
exlcrnus [Lat. eguiv.'\: — Runs from aiiri- 
to membrana tympani, forward and 
rd, crooked course, principal curve hav- 
:onvexity upward, so that canal Is higher 
iddle than at cither end. Average length 
t I in. Width varies ; widest parts at 
:ionofbone and cartilage, and close to 
brana lympani. Outer J cartil^nous, 
.nuous with cartilage of auricle, andinter- 
jd by fissures, incisures Santorini, filled 
fibrous tissue. Inner ^ bony, partoftem- 
1 bone. [Sup. and post, walls developed 
temporalbone in general growth of skull ; 
md inf. walls from tympanic ring or an- 
I tympaniais ILat. igiiiv.^ offoetus, — all 
bony ring, witn upper 1 wanting, which 
lependent at first but finally joins with 
if Done. At birth, no bony canal exists, 
ng represented by membrane, which dis- 
).rs as bone grows outward.] At bottom 
na], in annulus tympanicus, is tympanic 
'c sulcus tympanicus, [Lat. equiv.'\ for 
Lion of membrana tympani. Groove and 
nterrupted above by a seEtvveti\. i^ \-CTf6,- 



UICtlLS KAK. 



11. „,. ., 
ihe segment o/Rrvinus [Rivinu! 
cenl.\ Each end of segment it 
jecting bony spine. Helmholu 
crHt.\ calls ant. point spina iyn 
[spina lymp. posterior of Heme) 
spina tyiiipanica minor. Owi 
position of mecibrana tympant, 
wallsof canal arelongest, (p. \%\ 
by integument containing soft 
ceous and ceruminous glands. 
sweat-glands. Cerumen [Lat. for 
chiefly of fat and coloring matter 
becomes thinner as it approach 
tympani. Canal in relation in fr 
ulation lower jaw ; in front an 
parotid gland : behind witli niaf 
transverse sinus : above with i 
dura mater, and middle fossa ol 
Vessels: — Post, auricular arte 
ricular from int. maxillary, entei 
lation lower jaw. Largest ve 
upper and post, walls. 
Ner-ves from 3d branch 5lh an 
mogastric, entering through ant. 
i 



MIDDLE EAK. 



Membrana lympani m Drun 
k at bottom of ext, ^utoovj cami 



HEMBRAHA TVMPAin. iStB 

from tympanic cavity. Placed tbliqiicly, ' 
forming acute angle (45°} with inf. and ant. 
walls of canal and obtuse one with sup. and 
post, walls. Upper border about i in. nearer 
to entrance of canal than lower ; post, border 
about i in- nearer than ant. [In infant lies 
more horiionlally and nearly in line with 
upper wall of canal.] Of ellipsoidal shape 
with long axis (about j in.) downward and 
forward. At upper part presents conical 
protrusion, — apex corresponding to short pro- 
cess of malleus, and base spreading out in 
front and behind, farming anteriar and fips- 
tmor folds, anterior being the shorter one. 
General position of membrane is arched, with 
concavity outward. Deepest concavity sur- 
rounds end of malleus-handle and is called the 
umboW-aX. (otboss,ai ashield.]. Membrane 
inelastic, about jJrrr in. thick, and composed 
of 3 layers ; — a middle fibrous layer, covered 
externally by skin of auditory canal, and in- 
ternally by mucous memb. of tympanum. 
Dermoid layer very tliin and devoid of hairs 
and glands. Middle layer, lamina propria 
presents two layers of fine fibres, an outer 
radiating and an inner circular. In ant. half of 
memb. outer fibres radiate from tip of malleus 
IS centre j in post, half they radiate from entire 
length of malleus -handle, in centre of memb. 
circular fibres form very thin layer which 
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cular fibres (p. i 

memb. is fibrous 1 

broad, running frc 

bony ring (p. ]■ 

forming a pocket i 

the posterior iouc 

in front of m^eug 

by spina tympanic 

cess malleus, muci 

malleus, chorda ty 

panic artery. At 

payers unite to fon 

inserted into sulc 

lendinous bands i 

segmentlo short pre 

these is triangular 

segment, and filled 

layers, more flac^iH 



fidal temporal of 5th. In inner, from 
panic plexus and nerves of cutis. 
Lymph vessels found in all layers. 

Seen ihrough the auditory canal, the n 
memb. tympani presents a delicate, blui 
fray color and is quite translucent. Short pro- 
cess of malleus appears as a whitish tubercle 
at upper border, and handle of malleus as a 
l^dih stripe running from tills down and 
" [Cowards the centre of the memb., divid- 
' ito ant. and post, parts, of which the 
is the larger. The " light-spat" is a 
triangular reflection with its apex 
the tip of the malleus- handle and 
tese (t,'s— iV in- broad) towards the periphery of 
the racmb. It results from the oblique posi- 
tion of the memb. and from its marked con- 
cav:cy at this point. Sometimes one or two 
fine vessels may be seen, especially along tl 
malleus -handle. 

Cavity of tympanum or drum of tlu « 
[I.al. tympanum, dru-m\ : — Irregular, air-co 
tuning space lying behind drum-head. Linetlll 
by mucous membrane continuous with that o» 1 
Mistachian tube and phnrynx. Average diam- 
eters; antero-posterior ^ in.; anterior vertical 
i-i in.; post, vertical ^ in.; anterior trans- 
wetsejr-i in.; transverse opposite drumhead A 
in. Folds of mucous memb. stretch from 
■me bony pmnt to another, in some places 




which ends by small proj 
procfssui cockUaformis. 
ates lympanum from i 
senis openings into eel 
under roof. Outer wai 
drumhead, but extends 
upward than this; has 
cktirda posUrius, [Lat 
with cenlreof (Irumhea 
edgi^i the opening of a r 
BcendBinfrontofFallo 
joinsii. Chordatympani 
uo under long process ( 
pouch, then forwt 
__ , and leaves tympai 
anterius. a\ canal n( H\ 
ant of memb, tympan 

ill. l-i\ ni«tfriati Ass* 




OSSICLES. iS; 

Lat. for round it/inilow\, iV in. diam- 
feading inlo cochlea. Closed by 
membrane called membrana tympani si- 
eundaria. In front of fenestra and extend- 
ing between them is a rounded projection, 
t/te premiontQiy, corresponding to first whorl 
of cochlea. Presents grooves for nerve-twigs. 
'In front of promontory, wall very thin and 
covers carotid artery. Above and behind 
■fenestra ovalis is a ridge corresponding to 
[Failepian canal which contains facial nerve. 
jBehind and below fenestra ovalis is the pyra- 
'mid, or eminentia Slaprriii, a conical eminence 
icontaining circular canal which encloses sta- 
lp«dius muscle and communicates below with 
j'Fallopian canal. On level with fenestra ova- 
[lis and behind ridge of Fallopian canal is a 
iismooth surface corresponding to horuiontal, 
[semicircuiar canal. Upper ivall very thin 
^sometimes wanting) and separates tym- 
panum from cranial cavity. Lo-msr ■wall, 
fsometimes very thin or wanting, separates 
(tympanum from jugular vein. Pierced by 

I glosso-pharyngeal nerve. 

II The Ossicles of the Ear, or Ossicula audiius 
' \Lat. eauiv.] : are three small bones — malleus 

[Lai. for iammer], incus [anvil], and stapta 
[stirrup], which form a chain across tym- 
panum. Covered by very thin periosteum and 
mucous memb. Malleus presents head, neck, 
short process, handle or manubrium [Lat. for 



A(j«rf/i"], and long process.procesf 
Folianus. Handle and short proi 
to middle layer of drumhead (p. i 
nent firm at end of handle, loose 
process, leaving sort of joint-i 
LoriK process runs forward and 
wardGlaserian fissure; 3^ lines lo 
dwindled to a short stump in ac 
and neck of malleus attached by 
fibres. Those running from spin 
major to neck of hammer and env 
process up to Glaserian fissure, 
mentuin anterius mallei. Thoi 
from neck of malleus to border 
segment, Ugametitum mallei ejcter. 
running from head of malleus to : 
panum, ligamenlum mallei sufit 
posterior group of fibres of ligamc 
lum called ligameatum posticui 
with middle group of ligamentun 
called axis-band of hammer, ( 
Head articulates with incus by p< 
containing cog, which allows mafii 
outward, but prevents it from rot; 
without carrying incu5 with it. 
sents head, long and short proi 
articulates with malleus. Joined 
roof by ligamenlum incudis sitpei 
process runs back and articulate 
wall tympanum. Long proce; 
paraXXA with and bc\u.TiA Wndl^ 
Kid ends in lens-shaded t\^,'^t^ 



OSSICLES 
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ii segment of ^ 



with head of stapes. Joi 
spbere, convex toward stirrup. Slitpes 
sents head, neck, crura, and base. Head 
articulates with incus. Base is surrounded 
by Up of fibro- cartilage and rests in fenestra 
ovalis ; union between it and wall of vestibule 
is by periosteum of latter extended over base. 
A thin membrane inserted into side of base 
and inner edges of crura, closing' opening be- 
tween them, is called ligameatum obturato- 
r,iuin stapedium. Joints of ossicles provided 
with articular cartilages and capsules. Ten- 
sor lympani muscle arises from periosteum of 
upper wall of canal in which it lies, from up- 

fier wall of cartilage of Eustacbian tube, and 
rom neighboring border of sphenoid. Before 
leaving canalit becomes tendinous, and tendon 
turns around processus cochleaformis (p. 1B4) 
at nearly right angle, to be inserted into ant. 
half of inner side of hammer at beginning of 
handle and a little below sliort process. Sup- 

Elied by nerve from otic ganglion. Draws 
andle of hammer inward and renders memb. 
tympani tense, and ^11 the ligaments of the 
ossicles [except superius mallei] are simulta- 
neously put on the stretch ; at the saine time 
the long process of the incus is made to 
rotate inivard with the malleus handle, ^nd so 
to press [he stirrup against the oval window 
ana fluid of the labyrinth. Stapedius museU, 
arises iiom cavity in pyramii vn. viVft*^ '^ 
Ues. Tendon Jeaves canaV at o\i\vi%c miS" 



Arteries of lymfaitU 
branch int. maxillary, e 
fissure. Stylo -mastoid | 
entering hy stylo-masto! 
branch middle meningej 
Fallopii. Branches from ! 
and mt. carotid enteri 
Eustachian tube. 

Veins empty into mid, 
ryngeal, ; 

Nerves : To muscles, 
memb. from tympanic pi 
from tympanic branch 
of petrous ganglion gli 
Icring by small foramen 



MASTOID CELLS. 
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branches to tensor tympani and tensor 
muscles. Chorda tymjwtti ner^'c passes 
tympanum (beCivecn handle of malleus and 
long process of incus and along lower mai^n 
of post, pouch of memb. tympani), but seems 
to have no physiological relation to it. 

The mastoid cells consist of a large number 
of irregular cells, of varying size, contained in 
mastoid process of temporal bone. Whole are 
suiTOunded by dense cortical layer of bone A. 
— 1^ in. thick. In upper part of process therqt 
isasirgle large cell, the mastoid aatrum [LatJ 
antrum, cai/e\, which communicates witl 
lower cells, and from which one or more open' 
ings lead into tympanum through its 
wall. Cells are lined by thin mucoi 
brane. TAt birth mastoid process is rudimen- 
tary, and contains only one large cell, which 
corresponds to antrum.] Vessels of cellk 
from stylo-mastoid branch of post, auricular,' 
Nen/es from tympanic plei 

The Eustachian Tube [Eustachius, Venice, 
l6th cent.] : — Leads from pharynx upward, 
outward and backward to tympanum, at angle 
135° with axis of ext. auditory canal. Consists 
of cartilaginous and bony portion, whole 
length being about ij in. Tympanic end » 
bony ; triangular shape ; about \ in. long ajid^l 
■j^ in. diameter. Outer wall belongs \o *o 
tympanica, median wall sepaiaVes tviie vi 
carotid canal, and upper w&U, icptuvn 
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whose upper and Mitt 
smaller, hook -shaped 
tached to base of skull 
part of tube (equal tc 
ference) is formed of i 
part of tube is at istht 
•ilaginous and bony pa 
.s trumpet- shaped, ab( 
And hes in post, nas: 
floor of nostril. Innei 
into pharynx so that m 
in a frontal plane. Ti 
memb., which in boi 
closely to periosteum 
acinous glands, which 
panic end. Memb. tju 
end. EpitheUum ciU 



( 191 I 

.dlibre of tube. Fibres said to pass into I 
those of tensor tympani. Supplied by internal I 
pterygoid nerve. I 

Levator vdi palati .- O. lower surface of \ 
temporal bone on ant. border of entran 
carotid canal, and from cartilage of tube. 1. 
in regionof osseous tube on bone, cartilage and 
mucous memb. of tube. Presses membranous 
floor of tube fonvard, enlarging transverse 
diameter. Supplied by pneumogastric nerve. 

Salpingo-pharyitgeus: Thin muscular layer 
connected to lower end of median cartilage, 
to mucous menib. and post, wall of pharynx. 
Considered as fixator of median cartilaginous 
plate. Called fascia by some. 

Vesstls of l-ube : Ascending pharyngeal from 
est. carotid. Middle meningeal from int. 
maxillary- Branch from int. carotid. 

Nerves of tubi : — Branches to muscles q. 
•vide. Sup. pharyngeal from ;th. Glosso- 
pharyngeal. 

Whether tubes are normally open or closed 
is disputed. They are opened during act ol 
swallowing. A semi cylindrical space under 
book of cartilage is called safety-tube, and 
supposed to be always open. 



INTERNAL EAR, OR LABYRINTH. 



tuB, containing I he ultimate ti laments a' 



ludirary nerves. Comprises s 
:avities contained in the petrou 
which are corresponding men; 
receiving the distribution of the 
and intervening spaces are fiUc 
fluid. 

Bony Cavities are : (i) 
Setttieircular caitals. (3) Cocht 
Vestibule: — Irregular ovoi 
s from above downward 
hind forward about i in,, and 
inward about -,'« in. Outer or t 
■\sforamenovalis (p. jg^) j 
)r opening of horizontal 
canal. On inner wall, near upj 
, recessus 1 



into pyramidal elevation, pyran 
below, it divides into two branch 
close a space called recessus cot 
Cessna ellipticus is partly bounds 
shallow furrow, sinus sulciformit 
recessus, ampullar orifice of ant. > 
circular canal opens ; at post. | 
wall is opening ofa^tfun/Ke/uj ««• 
canal running into vestibule from 
of petrous bone ; contains tubul 
lion of lining niemb. of vcstibu 
lie cranium between the layera 
At junction ot "v 
If opening common '" 
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SEMICIRCULAR CANALS. I93 

circular canals. At same level in middle of 
post, wall is post, opening of horidinlal semi- 
circular canat. In angle of posL lower and 
inner walls is lower opening of post, vertical 
semicircular canal. On ant. apex of vesti- 
bule below recessus aphsrlcus, and below 
ant. edge of fenestra ovalis, the scala vestibuli 
oftbe cochlea begins (p. 196). Macula cribresa 
[Lat, maculu, spot, and cribrum, a sieve], 
for entrance of twigs of auditory nerve are on 
inner wall, but are only visible by micro- 
scope in adult. Each macula consists of a 
group of line holes. The largest one, macula 



ampullar of ant. vertical and horizontal semi- 
circular canals. Macula tiudia lies in reces- 
sussphxricus, and admits nerves to saccule. 
Macula inferior lies at ampullar opening o( 
post, vertical semicircular canal, and admits 
nerves to ampulla. A fourth macula lies in 
upper part of recessus cochlearis, and admits 
twig of cochlear nerve to septum between 
utricle and saccule. 

Sbmicircular Canals: are C-shaped, 
starting from vestibule and returning to it 
again. Horizontal one convex laterally. 
Other two are vertical (anterior and posterior) 
at right angles to each other. Five openings 
Ui all, one being common to both vertical 
canals; for situation in vestibule vid« p, 
0|)cntng3 called amfiullir, hava fta&k-^ 
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[Lat. ampulla, Jlask.\ 
Length of ant. vertical J in. Uf 
about i4 in. Of horiiontal aboi 
common to both vertical canals, 
munis, about ^~\ in. long. Avei 
of canals h-h in. Openings oi 
canal close together, at about , 
those of post, vertical stand or 
other [ Uiose of horizontal close tt 

Cochlea:— So called from re; 
snail [Lat. cochlea, snail.\. la 
coils around a central pillar or as 
toward one extremity, where it t 
de-sac. About i^ long, h\ tti. dl 
ginning and .V in. at end. Ma 
from below upwards, from left to 
ear, and vice versa in left. Ape 
directed forwards and outwards, 
roof. Cochlea is separated in frc 
wall from carotid canal. Inwar 
upon blind end of internal auditor 
croaches as /roOTOH/orf on inner 
paniim. Axis, spindle, or moi 
modioius, hub of a viheel^ is comp 
walls of tube and of central sponi 
stance circumscribed by its turns. 
from base lo apex, being about 
terat former and iV in. at tali 

about t in. Baae Te5\s m^mi tj. 

ternai auditory meaws. N-veit. 

waH of last halt w^or\,e 
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, j of a. funne\, called infundibu- 

t.at. lar/uHHtl], Spongy substance is 
rated by numberless small canals which 
itwards from base to spiral lamina, and 

passage of nerves and vessels from 
\S audUorius interHiis. Two of the canals 
»g in spongy substance have names, 
walls are perforated by tine holes 
{ponding to canals running to spiral 
a. One, caHalis centralis modioli, 
^ in fossa cochlearis and ruiui in axis 
idiolus from base to apex. The other, 
b spiralis modioli, or canalis eanglion- 
funs spirally along outer wall of moaiolus 
t of junction of lamina spiralis: oval 
!aeparated from scala tympani by thin, 
form lamella, and ends at apex near 
|u$. Canals transmit vessels and nerves, 
lalis spiralis lie ganglia of cochlear nerve. 
ftter surface of modiolus, and running 
'y around its axis from base to apex, is 

tctingbony ledge called /awi«a sfiinilis 

Made up of two lamells which at its 

tarhete they come off from wall of modi- 

piclose spongy bo lie -substance, comniu- 

"^ ; with canalis spiralis modioli. Its 

;, where lamellae approach each othet, 

er. Post, lamella forms outer wall of 

[ spiralis ; anterior passes into -hiW. i^S. 

Bstibuli. Lamina dim\n\*vc's "vti ■«\&0c^ 
s towards apex^ \u&t^'>- ^'^'^^^' 

i into tube of cochlea. -U ■^■ci.,*vw. \a'i 
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spiralis mimbranacea &) 
of bony lap 

canal. A complete pal 
dividing caoal into tw 
jLal. iar !tairways\. Li 
turned towards tymps 
memb. lympanisecuiiaa 
iympani. Upper one a 
buiefby recessus spheric 
vestibuli. At apex of J 
open Uilo each othej 

tion called kelic'olri^ 
Iv/ist, and r/itfua, 
doubted by Buck.] 
by one end into labJ 
face of Di 



UTRICLE. 197 

|downwa.rd5, inwards and forwiirds in inner 
iwall of jugular fossa, and opens at bottom of 
triangular depression towards middle of edge, 
which limits inner and inf. surface of petrous 
Jone. Transmits vein carrying blood from 
;ochlea and empyting into jugular. 
Th& ^erwiteiim of the labyrinth is, except- 

E"" ig that of outer wall of cochlear canal, very 
elicate. Consists of several layers of very fine 
ibrous network, compared by Henle to memb. 
wprachoroidea. In spaces of network are 
mooth round or eUiptical nuclei, sometimes 
te epithehum. Also stellate pigment-cells 
nd minute round or ovoid calcareous de- 
. Rich supply of vessels. From pe- 
um of vestibule and semicircular canals 
bres and many blood-vessels run to outer 
urface of corresponding parts of membranous 
tbyrinth. 

THE MEMBRANOUS LABYRINTH, 
The utricle [LaL-u/rrculiis, a little leathern 
9llle\ : — is a flaitened elliptical lube placed 
Bon inner wall of vestibule. Long diameter, 
in., correspoiiils to height of vestibule, upper 
id lyingon pyramid, lower end lying opposite 
npuUar opening of post, vertical semicircular 
anal. Fastened to recessus ellipticus by fine 
ascular, nervous and connective-tissue net- 
work. Outer wall free and separated (vQisi. 
Bier wall of vestibule by space 6.V\ei "wi-"^ 
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Dut in uiuLi pan^Hmp^ 
between the two, which i 
tissue, vessels and fluid, 
of utricle are clear, trans' 
caxe ; about |/s„ in. thic 
(i) an outermost layer (m 
ctiate and nuclear fibro 
bloodvessels ; (3) a basal 
an innermost layer of p 
On inner surface of wall 
side next to bone, mem 

and saccule is a mo 
shape, ,', in. diameter, 
where twig of auditor 
There is a still more 
acuslica, embracing aba 
ampulla, near its uU ' ' 



COCHLBARIS. 1 99 

Jiei by mucoid substance. Powder con- 
of crystals of carbonate of lime, of vary- 
Jrm and siie . Largest about n!^ in. long 
fipVir in. broad. How otolith is held to 
of utricle is not settled. 
le saccule is a flask-shaped sac, whose 

{about is in. diameter) lies in recessuS 
ricus, its bhnd base directed upward and 
irdagainst utricle, the walls of the two sacs 
; united at a single point. Neck of sac, 
lis reuniem (about i^ in. long andT^D in. 
eter), runs from lower wall down and 
, and sinks into upper wall of vestibular 
of ductus CDchlcaris at nearly a right 
I, so that a blind sac is formed at junc- 
ii the two parts. 

!« duclus cackUaris begins with above 
. sac in vestibule, and passes through 
: cochlea to apex, where it ends in another 

sac. Lower end rests in recessus coch- 
i, upper end in cupola. Ductus attached 
leside to lamina spiralis ossea; on other, 
ter wall of bony cochlear canal, On 
-section is triangular, two walls diverging 

edges of lamina spiralis, and third, cor- 
inding to part of cochlear wall, comprised 
tea insertions of the other two. Lower 
turtied toward scala tyrapani, called tym- 
li upper, towards scala vestibuli, calleil 
%u{ar. On borderof laminaspiraliei09»a> 
oft structure — limbus ^uminix sfiiralii— 
( 'engihcns lamina towaid du.cx.'i^, »■■&*«■■»* 




devdoped &TWI1 peTiostemn of 
tibular wa.ll of ductoa piasses c 
surface of lamina ossea at ins 
of limbus. BO that tatter is incbi 
Limbus has two lips, an upper, I 
tare, and a lower, labium tyinpat 
beiween them called smicms spii 
Upper Up projects like a rooF o\ 
its edge is dii-idcd by furrons ii 
tions, which on front view rese 
surface of incisor leeih, and art 
tory terth. Furrows filled \ 
(epithelial?) cells, continuous tvi 
ing memb. vestibularis. Tymp 
floor of sulcus and has two laye 
in sharp border, continuous 
bastlaris. Membrana vestibularis 
mfiitbrant, forming vestibular \ 
runs from edge of lamina apii 
outer wall of cochlea. Consist; 
connective -tissue basis, coven 
thclium on vestibular side and 
on lympanic side, Membrana 
/Jorni, iajf], forming tjinpanic v 
ts continuation of labium tyin 
incrt;Bses in width from base 
cochlea, as lamina spiralis decrei 
into (WD zones, an inner, habent 
/iiibenula, a tittle thong, and tego, 
an outer, aoua pectiiuila [La 

membrane. This is \\i\c\ifi 



DUCTUS COCHLEARIS, 

and is there tovered, on tympanal surface, 
with knobby elevations. Embedded in basis 
substance is a small vein, vas spirale, anasto- 
mosing through radial branches with vessels 
of lamina spiralis ossea. On vestibular sur- 
face is a layer of very fine radiating fibres, 
which are most prominent in zona pectinata. 
Sometimes, fine spiral fibres are found on 
tympanal surface. Corti's organ lies on inner 
lone. Outer wall of ductus presents internally 
the memb. propria of the ductus ; externally. 
the periosteum ; and, between, a semilunar 
cushion of connective tissue. Points of in- 
sertion of memb. vestibularis and merab. 
basilaris are prominent, the former called 
angulus vestibularis, the latter, ligamentum 
^iraie. A part of the memb, propria juit 
aboveligamentumspiraleis very vascular and 
called stria vascularis. At lower limit of stria 
hi an elevation, HgamcKtum spirals arces- 
sorium, containing a vessel, vas prominena. 
Space between this and insertion of memb. 
basilaris is called sulcus spiralis externus. 

Cavity of ductus cochlearis is divided into 
two parts by a membrane, Corti's membrane ai 
wtembrana lecloria, [Lat. leclorius, cm/ering^ 
which runs parallel to memb. basilaris Irom 
labium vestibulare to outer wall of cochlea. 
Latter insertion is about midway between 
memb. basilaris and stria vascularis. Upper 
■pace is filled with endolymph. Lower con- 
tains terminal auditory apparatus TecCotiai 



of several fine tn 



Henle thinks i 
so that it ( 
beneath. Accordine 
ends near outer wallj 
rests directly o 

Terminal auJitary] 
prises the al 
the ductus cochlearis. 
iari or teeth 0/ COrti I 
are arranged in regul 
the keys of a piano, 
with slender cylindr 
ends, containing giai 
rows, an innet- (that 
and an outer. Rods 



IiLTCi'US COCHLEARIS, 

nerve bundles, Tissue of rods is hard 49 1 
cartilage (Henle). To heads of rods are fas- 
tened plate-like processes — the head-pltUs, 
Inner rods have two— one on inner and o 
on outer surface — enclosing a saiootli co 
cavity between them, in which heads of oui 
rods rest, one of latter articulating with C 
or more of former. Plate on head of ea 
outer rod projects from outer surface, like 4 J 
phalanx, beyond the joint. Estimated n 
Der of pillars : inner, 6,000, outer, 4,500. 
perforated membrane, the lamina reticularis 
fl.at. rete, a iief] arises from articulation of 
rods, and stretches, parallel to memb. basila- 
ris, to outer wall of cochlea. Formed of net- 
work of fine hyaline threads, with oblong and 
round meshes arranged in rov '^" ~ 

though dehcate, is quite firm. 

TAe cells found in ductus cochl^aris — audi^ 
tofy cells — are nucleated, round, and cylindrifl 
cal. A layer of them covers sulcus spiratis, 
Reissner's memb., and outer wall of ductus. 
Upon inner pillars lies a single row of conical 
cells with large nuclei. They seed processes 
into row of small cells lying next them toward 
sulcus — the granular layer. The ends turned 
toward heads of rods bear tufts of stiff, im- 
movable cilia. These cells called inner hair- 
ielh Hnjicr ro^-tc&of Henle). Numbercom- 
putetl at 3,300. On outer rods lie 3 or 4 rows 
of double nucleated cells connected by slen- 
der processes to memb. basilaris and memb. 



I 

I 



of openings ii 
describes anc 
the memb. basilail 
cells. He considJ 
ganglionic. WalJ 
also the rods of Cci| 

Auditory t 
soft part\ of 7th i 
medulla oblongata. 
of origin is in floor o 
is in cms cerebellt a 

of the cerebellum, i 
gray matter at bort 
(Gray). Nerve win 
from which it tab 




to vestibular end of ductus cocbkaris, ani: 
through 4th macula cribrosa (p. 193) to paiti^J 
tion-wall of utricle and saccule. From trunk' 
of nerve a number of fine branches then arise, 
which pass directly through traclus fora- 
mitiosus (p. Z06) to lamina spiralis of lower 
wall of cochlea. Remainder of nerve enters 
modiolus, in which it breaks up into fine 
anastomotic divisions. Bipolar ganglion -cells 
are connected with the fibres. Bundles 
traverse ganglion spiralis in canalis ganglio- 
nari; fp, 195) at beginning of laminaspiralis, 
and finally pass into latter. Fibres radiate 
with numerous anastomoses between the two 
plates of the lamina spiralis throughout all 
Its turns. Ves/ibular branch after its gangliose 
expansion divides into three branches: (I.) 
Superior, passes through macula ctibrosa 
superior (p. 193) and ends by three branches 
to utricle and ampulla of sup, vertical and 
borizontal semicircular canals, (z.) Middle, 
passes through macula cribrosa media to 
saccule. {3.} Inferior, passes through bony 
canal of its own to ampulla of inf. vertical 
semicircular canal. 

The terminal nerve-fibres pass from the 
lamina spiralis, through fine holes in labium 

rpanicum and in mcmb, vestibularis, into 
tus cochlearis. They run radiate c< 
passing through granular layer, whence 
end in inner hair-cells, and others runbetwet 
rods of Corti, and across tunnel formed 
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""K'u and ending 

basJar of vmebi 
the artery divides i, 
tranche.. r„m„ 
P">t. wall 0, ,„,i 
la>ierand„r,e„ici; 
hne bradche. ,h„ 

lamrna spiralis. Sc 
•a.dtOEotei.ty,?'; 

The Internal Ai 
ai abodi ,he centre o 



CHAPTER II. 



Tests of Hearing : — A walcli is held I 
opposite the ear, and the farthest distance at 
vrhich its tick is heard is noted. It is usual 
to make this distance thenumerator of afrac- 
tion, whose denon.inator is the distance at 
which the tick Is heard by a normal ear. The 
letters H. D. are used for designating /tearing 
distance; R. E. for right ear, and L. E. for 
left far. For example, if a normal ear hears 
the watch at 40 in., and the right ear of the 

gitient hears it at only 10 in., we write H. D. 
. E. = is. If the watch is heard only when 
it touches the auricle, H. D. = — 

■ If when pressed against the e 



pressed 



.t heard at all, H. I 



= -. Sometimes the watch is only hear 

40 
when pressed against the mastoid process 
D. = — '■ — ■ — . The clicking noise made 
rubbing the edges of the finger-nails to^etiaj 
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The AdRICLE is easily examined. 

For examining Ext. Auditory Canal 
and meinbrana lympani an aural speculum 
and mirror are necessary. End of speculum 
is inserted about i in. into meatus, and held 
between thumb and forefinger of one hand ; 
at the same time the upper edge of the 
auricle is held between same forefinger and 
the middle finger. In this way the auricle 
can be pulled upward and backward, which 
obliterates curves of canal, and allows clear 
view to bottom of it. Parts are illuminated by 
the otoscope — a round, concave mirror about 3 
itt. diameter, with central perforation — which 
is held close before the observer's eye at a 
distance of 6-10 in. from the patient. Either 
daylight or artificial light may be used ; former 
is simpler, and generally answers every pur- 
pose. When both hands are required for ex- 
amination or for making applications, mirror is 
held on forehead by an elastic band passing 
■round head. 

The Eustachian Catheter and Polit- 
2EB'S Method are used to introduce air into 
the middle ear through the Eustachian tube. 
Their diagnostic use is to show whether tubes 
are pervious, and whether predominating 
elements of disease are such (catarrhal) as 
can be relieved by inflation. If so, patient 
wiU feel the putT of air enter his , ear, drum- 
bead will probably be pushed outward and 



POLITZER'S METHOD. 

patient say hoc will often answer the same pui^ ^ 
pose. OifGculties in introducing the catheter are 
generally due to its being held in wrong posi- 
tion, so that it enters middle meatus of nose i 
and to patient's spasmodically contracting his 
fecial muscles so as to prevent the necessary 
relaxation of the parts. Sometimes the mani- 
pulation is made difficult or impossible by a 
very crooked or occluded nostril. 

PoLiTZER's Method [ Adam Potilger, 
Vienna, i^th cent.\ of inllatmg the middle ear 
consists in forcing air througli the nostril and 
Eustachian tube during act of swallowing, 
which opens tube (?) bringing uvula against 
pharyngeal wall, shutting oif upper from lower 
pharyngeal space. Patient lakes a little water 
in his mouth and holds it until a given signal. 
Nozzle of an air-bag is then inserted into his 
nose and both nostrils tightly squeezed together 
around it. Signal is then given, and, as patient 
swallows the water, air-bag is compressed and 
air forced io. When it is very difficult to 
m&ke air enter the ear, it may often be done 
easily by mingling a little chloroform vapoi 
iritb it. This is done by putting two or three 
drops of chloroform on the little sponge con- 
tained in the bulb of the improved PoUtier's 
apparatus now generally used. For children, 
Politier's method is best used by means of a 
ample piece of rubber tubing, through whicb 
air is blown directly from surgeon's lungs. . 
If ctuld is too young to swallo'v water at agjvflfcJ 
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rttom of il. As a rule, only simple waler 

ould be used, and as warm as can be borne 

biforlably. 

The Aural Douche : Is used where a 

tady flow of warm water is required, — as in 

Kte inflammations. Douche consists of a cup 
lold [he water, with a piece of rubber tub- 
r attached. Cup is placed above the head, so 
It the water runs ihroug^h the tube and into 
I ear from its own weight. Forceof stream 
A be regulated by height of cup, and should 
very gentle. Ordinary /o»n/ain syringe 
iJces a very convenient douche. 
[f all synnging causes pain or vertigo, 
Iter may be dropped into the ear from a 
inge '. or, a camel s-hair brush may be used 
clean the ear. 
The Cotton- Holder :— Is simplv a slen- 

K' steel prube, around whose end a lit 
ion can be wound. Used to cleanse and 
r the deep parts of ear and to make applica- 
ns to them. Shoula only be used under 
3d illumination froin otoscope. Cotton 
mid be very soft and clean. 
.EECHES : In inflammations of external 
Ittory canal or middle ear, should be 
lied at base of tragus, on front wall of 
al, or on mastoid process, for reason 

iat these points vessels which supply 
ised parts are most convcmevivX'^ atvi. 
ly reachfd. Cotton shou\d be p\act& 
featas lo keep Jeech from ctaNvX^ft?, "'"*■ 
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SURGERY OF EAR. 



matter which may lie in the tympanic cavity. 
Paracentesis is also perfonnecl Tor chronic 
cases of non -suppurative inflammation, its 
principal use being to facilitate medication ol 
middle ear. 

Tenotomy of Tensor Tvmpani [Weber- 
Liel, Berlin, igth cent.] at its insertion into 
the malleus is sometimes done, where mus- 
cle's contraction appears to cause injurious 
pressure on fenestra ovalis. Tenotome is 
passed ihrouRh ant. seg^ment of drum -head, a 
little below short process of malleus, and 
point pushed around behind malleus so as to 
reach tendon. 

Division of Adhesions between raemb, 

rpani and promontory may be successfully 
E by a knife devised for the purpose. 

Insertion of an Eyelet into Memb. 
TYMPani [Politzer], to preserve a permanent 
opening, is done. Operation difficult and not 
free from danger. [The three latter opera- 
tions are performed in desperate chronic 
cases, and results thus far have been chiefly 
negative. ] 

Trephining of Mastoid Process^- 
[Petit, France. 1750] (Vide p. 239.) 9 

Hearing-Trumpets :— Thus far there ■ - 
no aids for conducting; sound to the ear- 
persons incurably deaf more efficient than the 
ordinary metallic or flexible tubes known as 
' ■ '- -jyrumpets. (See p. 258). 
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1. Injuries. 

2. Ecxetna. 

3. Tumors. 

4> Malignant Disea* 

5. MalformaUons. 

Injuries : are of v 
quire same treatment a 

Eczema r is quite co 
associated with eczema 
canal (vide p, 222). p 
ances as elsewhere and 
ment. (See p. assO 
_ rUMORS :— comprise 
tnotis; simple hypertro 
aiming negroes; result t 



DISEASES OF 

folds of auricle, and causing painful, roundish 
tiimor, of variable size, in which fluctuation 

•may be found; effusion may be absorbed or 
rupture or suppurate ; etiology supposed to 

' be cerebral congestion and centripetal irrita- 
tion from the emotions ; most common among 

, the insane ; some advise non-interference, 

) others opening and evacuating sac and use of 

firessure'bandage; after recovery great de- 
onnily is apt to result. Traumatic form is 
simple extravasation from vessels ruptured 
by violence, and is not apt to leave deformity. 
Malignant Disease is very rare ; ampu- 
tation of auricle is the proper remedy. 

Malformations : may be congenital or ] 
lesult from ill treatment (such as allowing hat I 
to press against auricle, etc.), or from disease. 
Auricle may be congenitally absent, or rudl- 
^mentary, generally with same defect of deeper 
parts. Supernumerary auricles have been 
I observed. 

Deposits of Urate of Soda a 
*eea on the auricles of gouty subjec 
cially on the helix : sc 
'crable pain. 

Diffuse In flam m 
■of the auricle, from whatever cau: 
careful attention, as they tend I 
great defonnity. 



s often \ 



4. Ctrcuntscribei'S 

5. Ectema. 

6. Vegetable Fuagou\ 



Foreign Bodies : 
Ihcir larvs, and such 
tons, peas, beans, etc. J 
ear, especially by chi 
limes fly into ear; c 
Syringing with warm 
Ihem out at once. Thi 
by the odor of a supp 
their larv^ upon the pu 
e pain, or only dis( 




through indiscreet efforts t 
through such attempts, the ear, and e 
life of the patient has been destroyed. Beans,^ 
peas, etc., are troublesome, because they swell 
after being in canal for some time. In treating 
these cases, first thing to do is to examine 
ear with otoscope ; never try to remove a for- 
eign body which you cannot see. In ordinary 
cases, simple syringing will suffice. If body 
is impacted, and there is inflammation and 
swelling about it, better to wait until latter 
subside. If instruments become necessary, 

iiatieni should be etherized and body dis- 
odged, if possible, by forceps or probe, and 
then removed by syringe. Value of patient 
and gentle manipulation cannot be overrated. 
If foreign body is causing no bad results, 
there need be no haste about its removal If 
instruments really become necessary, they 
should only be used by a practised hand. 
Foreign bodies sometimes penetrate into the 
middle ear, but require no different treatment 
to that given above. 

Inspissated Cerumen, or hardened wax, 
is quite often found in auditory canal. 
In majority of cases, probably secondary to 
some other affection of ear, and should be so 
considered when complete relief of symptoms 

does not follow its removal. Wax is not re- 

moved by motions of jaw, as it normally \a'i 
but collects in canal, its watery parts evi 
XWt, and a brown or black mass is left,«: 
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FURUNCLES. 

Caused by local irritation, such as ear-picks, ' 
dropping of oils into ear, etc., and, rarely, 
by exposure to cold. Symptoms are itchinj;, 
followed by pain, sense of fulness, and, per- 
haps, some deafness. Canal and memb. 
tympani red and swollen, and epidermis and 
integument may suppurate. Where skin is 
closely adherent to bone, pain is intense and 
disease is essentially a periostitis. Treat- 
ment in acute stage comprises leeches, in- 
cisions, and warm douche ; and, if these fail, 
poultices. If suppuration is established, car 
should be thoroughly cleansed every day by 

I syringe, and astringents applied. Solution 
of alum or zinc (gr. 1-4. to | i.) may be 
dropped into ear by patient, after syringing. 
Surgeon should cleanse the ear himself 3-4. 
times a week, and make snme appropriate 

' application to the afifected part. 

CIRCUMSCRIBED INFLAMMATION or FU- 
RUNCLE, is a symptom of a wrong state of the 
system. Apt to occur in anamic persons, and 

' to be recurrent. Very painful, and may cause 
deafness by filling up canal. Does not usu- 
ally cause tinnitus. Proper treatment is to 
make an incision as soon as possible, whether 
pus has formed or not, and Chen to use warm 
douche freely. Probe is useful to find the 
most tender point, where furuncle is not very 
marked. Incision is best madewtt.'na-^.V^'^'^- 
poJnfed bisioury, and shouVA be aicc^ 'S"* 

tree one. Leeches 
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lu iiuiiuus, ivnii ueaj 
rarely broughi: to notice un 
chronic. In treatment, 
thorough removal of exudi 
day, and this is best done bi 
self. Warm douche and cotti 
means. After cleansing, an 
be applied, a liquid one beiq 
not clog up the canal. Fre 
WLirm douche by the patient i 
ing the canal clear and to 

Vegetable Fungi ; sot 
ated in auditory canal, an 
^ravate inflammations of t] 
commonly secondary to ecie 
of otitis parasitica are tii 
deaftiess, dull pain, vertigo, 



PARASITES, ETC. 223 

2. PenkiUium glaucum. 

3. Graphium pemcilloiii^s . 

4. Tricothedum roieum. 
■ 

They can only be seen by the microscope. 
Trealmmt consists in keeping canal free from 
fungus and subduing innamntalion, Many 
larasiticides are recommended, but the warm 
louche thoroughly used is as good as any. 
nflammation of cancil is treated as usual. 

Polypi : are result of a prolonged ot 
iolent acute suppuration, or one that has been 
lUgnicnied by poultices so that integument 
las been destroyed by ulcerative process. 
Jsuaily associated with polypi of middle ear 
jld require same treatment (vide p. 236.) 

Syphilitic Ulcers and Condylomata ; 
rery rare. Require local cleanliness and the 
iroper internal remedies for syphilis. 

Exostoses and Hyperostoses, or bony 
rrowths. Sometimes occur in osseous part 
if auditory canal. Most frequently come 
rom chronic suppuration of the middle ear, 
^tending its irritation to the canal, and will 
Iherefore be considered under that section 
^de p. 237). May be congenital or occur in 
tome special diathesis. If canal is occluded 
liy growth, an operation for opening a passage 
ihrough it (such as that of boring a hole with 
I rat-tail lile or a dentist's drilll must, be, -^i- 
fbnned 
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DISEASES OF MIDDLE EAR. 

of the middle ear. Meanwhile, the ear should i 
be protected by a bit of cotton placed i 
meatus, and patient kepi under careful but I 
not meddlesome observation. 

Myringitis [Lai. myrin^d\ or Inflamma- 
tion OF Drum-head, is only part of an 
inflammation of adjacent regions. The ana- 
toroical structure of a membrane which has 

> independent nutrition, which has but one 
layer of tissue peculiar to itself (and that in 
its centre), but which is a direct continuation 
of neighboring parts, rather precludes the idea 
jf its being primarily diseased. 

Fracture of i he Handle of the Mal- \ 
LEUS is very rare, only three or four cases , 
hiivingbeen reported. The diagnosis in these i 
cases w^ based upon the peculiar, irregulai J 
appearance of the bone. j 

The principal affections of the middle eai I 
ue : 
t. Acute Catarrhal InflammatioH, 
3, Stliacute Catarrhal Inflammation. I 

3, Chronic Nonsuppurative Inflammation. I 
(a.) Catarrhal. ' 
(b.) Proliftrous. 

4, Acute Suppurative Inflammation. 1 

5, Chronic .'Suppurative Inflammation. 

a. CoHiequtnces of Chronic Suppuraiiom, I 

(a.) Polypi. J 

(b.) Exostoses. I 

(Qt) Mastoid disease. I 



Acute Catarrh 
quite common. Has 
evpasure to cold xn 

constitutional diseases 
measles, small-pox, pn 
of " nasal douche," ett 
instrument probably di 
of the water through 
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starts from faucial eiu 
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tresiing. Deafness may not be marked in stage 
of pain ; indcEtl, hearing sometimes seems 
more acute than normal. Redness of memb. 
lympani may be confined to periphery and 
along malleus -handle, or be intense over whole 
membrane, effacing all its normal appear- 
.ances. Bulging outward of the membrane 
"may often be seen after the firel 48 hours of 
lithe attack, generally in posterior part, and in 
iShrapnell's membrane. Spontaneous per- 
liibrstion is then apt to follow. Fever, and 
[even delirium, are sometimes present. 
I TrMtment should be antiphlogistic and 

frompt. First remedy in efficiency is local 
lood-letting by one to four leeches to the tra- 
]pi9 (p. 213). Next is warm water floured into 
[the ear by the douche so as logiveitacontin- 
Ijiious bath. Douche may be used for several 
minutes every half-hour. Breathing into the 
ear, steaming it, and blowing in of tobacco- 
Isnioke are sometimes useful Co quiet the pain. 
poultices should only be used when other 
Uteasures fail, as they are dangerous to the 
pitegrity uf the drum-head. Dropping of oils, 
uuolasses, etc., into the ear is useless, and only 
l|Clog3 up the canal A little laudanum may 
Ifae added to the warm water, if desired, and 
Wpium may be given internally. If perfora- 
|tion of memb. tympani is threatened, a para- 
icentesis should be performed ; or it may be 
!done 10 relieve the pain where other 
Mit« ftiilpdj evea when there » no ^ 




CHRONIC CATARRH. 



skin, propei 
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The non-suppurative inflammations are de- 
scribed separately for convenience, but it 
must be remembered that in practice the line 
of separation between them is not always well 

Chronic Catarrh of the Middle Ear: 
Forms a large proportion of the cases pre- 
senting themselves for treatment. It is either 
a consequence of acute catarrhs, or supervenes 
upon chronic catarrh of the throat, especially 

ronstilutions enfeebled by disease or bad tiy- . 
^ene. Patient has the usual symptoms o£ J 
clffonic naso- pharyngeal catarrh. In additiom,! 
he has occasional sounds in his ear lilte craclE-a 
Ung of air-bubbles ; sense of fulness ; tinnitus;^ 
deafness ; sometimes vertigo. Tinnitus is very 
annoying, causes great depression, sometimes 
resulting in suicide. Noises variously de- 
scribed as buzzing of insects, rushing of water, 
rinBing of bells, etc., etc. There are also 
changes in the memb. tympani, and imperfect 
action and changes in structure of Eustachian 
tube. Appearances of drum-head are valu- 
able in connection with other signs, but n 
always diagnostic, as m^ny of them may ain ■ 
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CHRONIC CATARRH. 331 

to take cold will assist in relieving chronic 
■ural catarrh. Attention to skin, daily sponge 
bathing and frictions, Turkish haths, etc., 
irc very useful. Treatment of pharynx and 
Nose very necessary. Injections of the naso- 
jharyngeal space by a long sjTinge made for 
he purpose, are useful to dislodge collections 

' tter, if for nothing else. Various solu- 
tre used in the syringe, of which those of 
alt and chlorate of potash are most common. 
4asal douche dangerous, as it has often caused 

;ute inflammation of middle ear, even when 

1 precautions had been observed in its use. 

etler to wash out nostrils with Davidson's 



yringe. The applications to be made to the 
asal and pharyngeal mucous membrane will, 
f course, vary with different practitioners. 
L garble is a matter of individual choice, 
aturated sol. chlorate of potash as good as any 
)r ordinary purposes. Troltsch's method of 
argling is useful as gymnastic exercise for 
mscles of tube, aside from its effect on 
tucous membrane : — The gargle is held in 
let part of mouth, the head thrown weU 
ick, and the nostrils closed with the fingers [ 
■rftllowing motions are then performed with- 
Lit actually swallowing the solution. Eus- 
Lchian catheter is used for treating wAie 
ad tympanic cavity. Simp\e a\t 'VAo'n^ 
rough it is most universally useti. Si«3^»-v 
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ACUTE SUPFURATION- 

and tympanum by dense fibrous tissue, 
pcrtrophy of bone, etc. 

Treatment; like that of catarrhal form, 
excepting that pharynx does not usually need 

In many of the eases of no n -suppurative 
inflammation, a curs\%o\xXal the question, 
and the best that can be hoped lor is to 
alleviate the condition or keep it station- 
Vcy. Hygienic treatment should be kept up 
^^uring patient's life. Local treatment, if it 
Iocs any good, may be given for from i — z 
Donths, twice a year. Some cases progress 
B spite of every remedy. For inveterate 
which resist all ordinary treatment, such 
lerations as exhaustion of air from drum- 
med, maintaining permanent opening in it, 
id division of tensor tympani are sometimes 
jerformed, They are only to be undertaken 
tya skilled surgeon, and indications for them 
vill be found in larger text-books. As a rule, 
ey are not productive of much benefit. 
Acute Suppuration of Middle Ear ; 
Usually a direct result of acute catarrh, and 

E receded by its violent and painful symptoms 
), 336). In many cases, however, latter pro- 
cess is unobserved and discharge of pus is first 
thing noticed. In cases occurring from sear- 
t fever, measles, etc., catarrhal stage apt I'l 
: overlooked because of grave symptoms ol 
e general disease. Causes are aavns as "Ooa-wi- 
'acate catanb, exposure to co\d^w&f>^°^ 



Treatment ; In early s' 
membrane seems about t 
should be done in most b 
If mastoid is red, swollen 
si on should be promptly 
(iJ. 23S). Ear should be 
with warm water. If mt 
ruptured, ear should be 
least twice a day by syrii 
weak astringent, such as 
ii. to § i.) m:iy be dropo 
may be done by patient n 
be cleaned and astringent 
every other day, if f 
method may be used geni 

ent formatio; 
Lalan._casejj 



[RONIC SUPPURATION. 23S 

It discharge. This may be profuse or scanty, 
ir only periodic. In latter case, mass of dried 
)us may be found in canal and tympanum 
vhen ear is examined. Drum-head may be 
wept away and ossicles also ; or there may 
le a rim of it left with one or more of the 
ssicles in place or dislocated ; or there may 
•e one or more cleanly-cut holes in it, with 
esicies in position. Sometimes, perforation 
3 very small and only detected by having air 
tlown through it from Eustachian tube, when 
he " perforation- whistle " will be heard, or a 
trop of pus blown out through it. Puhalioit 
t bottom of canal is suspicious but not 
lalhognomonic of perforation. Depends on 
lyer of fluid in contact with beating blood- 
csse!. Pharynx and Eustachian tube usually 
J catarrhal state, and general health below 
annal. Degree of deafness variable, depend- 
Ig as it does on many factors. Course of 
isease tedious and requires very patient 
teatment. in some cases, suppuration never 
r permanently subdued. Anatomical rela- 
ioDS of tympanic cavity show the danger of 
llowine disease to proceed unchecked. 
p. 236). (See p. 25s.) 

Trealmeni : — First requisite is cUanlituss. 
lai should be syringed once or twice ;• day. 
p,2I2.) Should be cleaned by surgeon himself 
s often as he may think best. Politzer's 
aelhod is an aid in blowing secTei-vons <:>v»- A 
rapaaic cavity and brea^\i\g m? afitoa^w'* 



1 




CO«SKQt,E^^, 



INTERNAL EAR ] 

ibre of tube. Fibres s.iid !o pass ii 
those of tensor tympani. Supplied by internal 
pterygoid nerve, 

, Li^ator vdi palati : O. lower surface of 
temporal bone on ant. border of entrance to 
carotid canal, and from cr.rtilage of tube, I, 
in region of osseous lube on bone, cartilage and 
"■ "ous tnemb, of lube. Presses membranous 
of lube forward, enlarging transverse 
diameter. Supplied by pneumogastric nerve. 
Salpittgo-pharyngeus: Thin muscular layer 
ronnected Co lower end of median cartilage, 
O mucous memb, and post, wall of pharynx. 
Considered as fixator of median cartilaginous 
plate. Called fascia by some. 

Vessels 0/ tube : Ascending pharyngeal from 
pxt. carotid. Middle meningeal from int. 
axillary. Branch from int. carotid. 
Ntrucs of tubs : — Branches to muscles q. 
vide. Sup. pharyngeal from 5th. Glosso- 
pharyngeal, 

Whether tubes are normally open or closed 
is disputed. They are opened during act ol 
swallowing, A semi cylindrical space under 
hook of cartilage is called safity-tube, and 
cupposed to be always open. 



tNTCRNAL EAR, OR LABYRINTH. 
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CEREBRAL ABSCESS, £TC. S^g. 

be enlarged lo give exit to pus. If there is i 
fistula mastoid must be trephined, if there 
suspicion of caries or retained pus. The perios- 
teum is first dissected up, and a small trephine 
worked carefully in a direction inward, forward 
and upward. Cell-structure is usually reached 
at depth of i-i inch. Wound should be 
diDSsed from bottom with lint and kept open 
or some lime. (See p. 2s8.) 

Caries 3.a& Necrosis of TcmfiorM Bone: may 
occur from chronic suppuration i>f middle ear, 
and maintain the discharge of pus in spite of 
all efforts lo stop it. Spot of diseased bone 
may be very minute or quite extensive. Use 
ef probe for diagnosis must be very cautious. 
From relations of tympanic cavity, caries of 
its walla is very dangerous. In some cases, 
diseased bone is thrown off and parts heal. 
Nearly whole petrous bone has been exfoli- 
ated in this manner. Fatal hemorrhage has 
occurred from caries of walls of carotid canal, 
lateral sinus and jugular vein. 

Cerebral Abscess: Suppuration of middle ear 
U most common, single cause of cerebral 
abscess— especially where there is not a free 
exit for pus. Symptoms of extension to brain 
sometimes insidious. May be a chill or con- 
vulsion, nausea and vomiting. Or, increased 
pain, followed quickly by paralysis, coma, 
and dt;Lih. Or death may occur suddenly 
wilhout being preceded by brain symptoms, 

jyiemia vr Mclastatic Abscesses may occi 
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Paralysis oi 7 th 

tympanic cavity il 
suit from suppuratioi 
ear. May be tempo 
nerve ; 01 permanent 



Nervous DEAyuES 
auditory nerve or laby 
mary nervous deafness 
diseases. Secondary 
extending from roiddu 
frequent. Primary di 
injury, such as fract 
from hemorrhage 



DISEASE OF INTERNAl, EAR. 24lJ 

Symptoms: i. Patients hear better in 
quiet place. 2. Noise is often distre: 
ing. 3- The tuning-fork C is beard bi 
Icr through the air than through the bones. 
4. Absolute deafness. In the latter ci 
ease invades the nerve in its trunk 
pansion. Staggering gait or loss of equi- 
librium is also a symptom of disease of the 
cochlea. Many cases in which latter syrap-«' 
torn was marked have been wrongly classified 
as Mttii^T^s disease, after Dr, P. Meniere, 
of Paris, who recorded several such cases. 
Only autopsy he made showed disease con- 
fined to semicircular canals, but the case was 
not a fair type of the others. Such symptoms 
as partial deafness, tinnitus, vertigo, nausea 
and vomiting, occur also in affections of the 
middle ear, — but nausea and vomiting are 
rare unless labyrinth is involved. There are 
no appearances of membrana tympani that 
^ve evidence of disease of internal ear. Dis- 
ease of cochlea produces deafness to certain 
tones. This symptom, however, as well as 
"double hearing" (hearing last notes re- 
peated or echoed) may be secondary to dis- 
ease of middle ear causing pressure on laby- 
rinth. (See p. 256.) 

Treatmeni : each case must be treated .^ 
cording lo its symptoms. In acute inflam- 
matory disease, cold applications to head, 
leeches, counter-irritation and avoidance 
quinine would be Indicated. Effusions 
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2*2 Deaf muthis 

to syphilis, except in first 
amei)a.ble lo treatment than , 
aiy venereal disease. Chrt 
labyrinth are hopeless thus 
strychnia, etc., have accomf 

DEAF-MUTEIS 
Is not a primary affecUc 

condition secondary to disej 
defect of the auditory a[ 
reason that deaf persons h 
that affection of ear is prese 
shortly after that its victim ■ 
and imitate speech. Deaf- 
into two classes : (i) The coi 
the acquired. Probably th 
fully as large as the former, 
quire absolute deafness in 
produce deaf-muteism. A 
catarrh that would only h 
aduU, may make an infant so 
soon cease to attempt to imii 

OTALGIA, 

or fiai'H in fht tar. is very r 
Affection. U tnav °='^'*f «« 
HiA. carious t-ee*. c\<^- H 
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APPENDIX. 



Page 20. The retinal purple, idsaal fUTpk, M 
'ti-^Tpur. — This is a purplish coloring of the 
Ktemal lay<?r of the retina, which has been spe- 
idly studied and described recently by Prof. Boll, 
1iome, and Prof. Kuhne, of Heidelbc^. It has 
n found in most Hiiimala exatoined. It is de- 
1 by the action of daylight, and restored 
in by daikness. It disappears after death, 
restoration during life is thought to be a func- 

1 of the epithelial layer lying between the 

etina and the choroid. Some animals seem des- 

: of it, and it is not proven to exist in the 

\ (tnlralis of man. Hence it cannot be 

__. ;o be essential to the perception of light. It 

thought to contribute to the reddish color seen 

looking into the eye with the ophthalmoscope. 



page 50, The meir 
.In the old system a s. 
Ukea as the unit. This 
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fractions For example, a. lens o 
is only ^ as strong as the unit 
must be designated by j*-,- ; a le 
tus is tHi, etc. In making calci 
alwnys to add or subtract frac til 
conveniKul. lo the metric syste 
weai lens, ol one metre Sa^J 
called a dioptric (D). It js abou. 
lens of the old system. The sti> 
multiples of the unit. Calculi 
made, as we deal only with wholi 
example, a lens twice as strong ai 
of two dioplricE, 2 D ; one three 
is 3 D ; one half as strong is , 5 
thalraoscopes and cases of trial-( 
numbered according to both syste 

Page 113. A'emtitis bullosa is 
corneal inflammation whose cause 
eharactetiied by a localized inl 
deeoer layers of the cornea, ovei 

vesicle fonns and breaks, 

icial ulcer. After the breaking 
repair is rupid. The disease is at 
pain and great spasm of the lids. 
mlra-ocular pressure is increased 
slight tendency to suppuration at 
cornea, or to invasion of ndel 
There seems to be some connecBi 
disease and bcuIl' glaucoma. Thi 
tendency lo relapses. Treatment! 
iag of the veskk, w;a'rificfltions 
«rroptne, eseiiiie,\iea*.'9aTawn«iH« 
"■' ' -ra-oculai ytess-ttTB tt ^i" 






c injections of roorphia for the spa^m of the 
Recovery generally lakes place will 
LC da.iDage than opacity of the cornea. 

ige lo3. Keratoplaity is an operation designed 

o remedy loss of vision from opaqne cornea, '"■ 

" ' i in excising a small piece of the Cornei 

ig it by transplanting a gmft of transpa- 

nctt from another eye. The graft is taken, 

r with some flaps of the adjoining con- 

\ from a freshly-enucleated human eye. 

_ Knratety fitted to its new position and re- 

\ there by stitching the conjunctiva) flaps 

filings in the ocular conjunctiva made t" 

-Page 115. Iritis Spengicm is a rare form of 
dtlB which has been observed to occur independ- 
itly, or combined with the plastic variety. II is 
h«rscteriied by a peculiar fibrinous exudation, 
rliich usually b^ns near (he pupillary space, and 
' thence until it SUs the whole anterior 
; sometimes this occurs rery suddenly ; 
exudation often looks like the lens dislocated 
the anterior chamber ; absorption usually 
s place slowly, beginning at the periphery. 
[ritis Spon^osa ha^ the same causes os other kinds 
oi iritis. The prognosis is good, and unless com- 
Inned with the plastic form no ajlbesioos are left. 
The treatment is the same as that of the plastic 



Vast 1: 



point, so ihat il caa be i 
it IS very useful as a ■ 
wound for a piece of' 
^en. Or, it may be in 
ciBion specially made fo 
about outside the eye it r 
within to move, and it h 
agnosis in doubtful can 
magnetic needle bas alj 

[Pooley, New VoX]° 



Page 142. Glaucama.—) 
ly that sulphate of eserini 
uable remedial powers in 
In certain cases of acute 1 



NERVE. 

3 vestibular end of ductus coctilearis, and 
, through 4th macuia cribrosa (p. 193) to parti- 
I tion-wali of utricle and saccule. From trunk 
of nerve a number of fine branches then arise, 
which pass directly through tractus fora- 
minosus (p. 306) to lamina spiralis of lower 
wall of cochlea. Remainder of nerve enters 
modiolus, tn which it breaks up into line 
omotic divisions. Bipolar ganglion-ceUs 
connected with the fibres. Bundles 
_ inglion spiralis in canalis ganglio- 
naris (p. 195) at beginning of iamina spiralis, 
.anA tinally pass into latter. Fibres radiate 
iwith numerous anastomoses between the two 
.plates of the lamina spiralis throughout all 
Its turns. Vestibular braiich after its gangliose 
expansion divides into three branches: (1.) 
Super iar, passes through macula cribrosa 
superior (p. 193) and ends by three branches 
to utricle and ampulla of sup. vertical and 
horizontal semicircular canals. (2.) Middle, 
passes through macula cribrosa media to 
saccule. (3.) Inferior, passes through bony 
canal of its own to ampulla of inf. vertical 
semicircular canal. 

The terminal iierve-Jibres pass from the 
mina spiralis, through line holes in labium 
Winpanicuni and in memb. vestibularis, into 
ductus CDchlearis. They run radiate course, 
passing through granular layer, ■k'h^ticc 



\ 



mouth of (he Eollicle! If 
CKded, the hair, in case it 
can be extiucted with very 

Page 158, Efhidrms 
lion of Ihe sweat-glands 
itching and biting sensail 
inflamiTiHtion of uie skin i 
It is tlilHcult of cure. 

ChromhidrasU is a dttri 
oration of the skin of the 11 
and eapfthle of being vt£A 
water. Seen chiefly in I 
supposed by some authoJ 
simulation. I 

Xanthelasma, XaathoiA 
pears as peculiar yellow ti 
on the skin of the eyelil 
up per lid, near the innej 



APPR^DEX. 2Sr| 

opii or hypErmetropia repreaenta the degree of ^ 
the mtriLClive-dsiect fimcticalfy, because it is held 
at about the same distance from the eye as would 
be the correcting spectacles. But to cslinmte the 
refraclioD acturatety, we muat consider the dis- 
tance between the glass and the nodal point of the _ 
observed eye. In myopia the correcling-glasa b" ■ 
stronger, and in hypermetropia weaker, Ulan £ 
would be if it could be placed sx the noda.1 pointj 
Hence, lo obtain the exact degree of the myopia H 
we add to the denominator of the fraction repre- 
senling the focal length of the conccting-lens its 
distance from the nodal point. If the fundus is 
seen clearly through a — i held 3 itiches away, the 
real degree of myopia is jtfrj = -^,i. In hyper- 
metropia we subtract the distance. If the fandiwj 
is seen best through a + i, held 2 inches away,"J 
the real degree of the hypermetropia is ji-j = ' 

Page iBB. The dimensions of the ossicles a 
I>ength of malleus from summit of head to short 
proce^, about 4J millimetres ; from short process 
to end of handle, 4 to 5 mm. : long process, about 
9 Dim. Lctigth of incus from summit of head to 
end of long process, about 6i to 7 mm. ; lo end 
of short process, about 5 mm. Length of sti^ei, 
about 3 mm. ; greatest distatice between t 
about 3 mm. ; length of base, about 3 i 
width, about l mm. 

The long process, or processus Folianus [Cd- 
lius Folius, Venice, 1645,] of the malleus, ia olstf ■] 
called the process of Rau, after Prof. Js.^^ % 
of the University of Leyden, 
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steel hamnier is SU6 
hammer CEin be depn 
when liberated the h 
lier and sets il into y 
tuned to C, and it g 
sity and pitch, and lo 
It is heard on the ave 
is 1 pin fastened to t 
metal disc on its end. | 
the skull if it is deairei 
testing bone-con doctio 

Page so8. ll is alw 



ductian is belter in the latter position than iti the 

The chief reason why a tuning-fork held on the 
teeth or the vertex is heard better in the deifei 

1, when the dea.fnesa is due to di&eitse in the con- 
ducting portions, is, that the escape of the vibra- 
tions outward thro ■ -■ ■ 
canal is obstruciedy — 
upon the n 



I 



dat when plugging the canal in this way doe 
intensify the sound, this fact ia proof that the 
auditory nerve is involved ; this view is not held 
by all surgeons. 

The tuning-fork held on either parietal protu- 
berance is heard better in Ike oppoate ear in a nor- 
mal case. This is still more noticeable if that ear 
he seat o£ disease confined to the conducting 

Telling the hearing in one-sided deafness re- 

Siires great care, owing to the difficulty in ex- 
uding the good ear. ThefoHowingm 

Itop the better ear, and direct it toward thft'J 
rce of sound ; then test the hearing, with thn t 
deaf ear alternately opi'n and closed : if there is • 
anj difference foun<l V-i the (wo tests, the balance ' 
is credited to the wol^l.■ ear. [Dennert S: Lucae, 
Berlin, 19th cent.] 

Stop the affected ear, and pass a vibrating tun- 
ing-fock back and fotih a\ongs\4c ol \\.- «^ *^ 
-ad is not increased as the (ovV 






no ditterence, tb 
affected ear is totall; de 
reached the Huditorj netvi 
the bones. But if stoppii 
the hearing worse, rcpem 
Ihey are heard again. ' 
the htaring distance hj 
second will represent the 
the affected ear, — coniequ 
diEtunce by aerial coodw 
delpliia.] 

Page 313. Several titt/H 
Btr's meikod of inflation 
Gruber [^Vienna, iglh cent 
patient, instead of swiJloil 



1 sometirne; occurs over tlie masloid 
air escaping by way of the middle ear 
fnd mastoid cells, through a congenital fiasure in 

•age 216, Tie auricle is subject, also, lo ery- 
n&, erysipelas, herpes, syphilitic eruptions, 
■t-bite, etc. If any cold Huid is used in treat- 
it, it should not be a.lIowed to run into the 
uiditory canal, lest it may excite inflammation of 
Jpe deeper parts of the ear. In cases of froat- 
]ite, it IS necessary to guard against too sndden 
taction : the auricle should be bathed with very 
»ld water at first, and warmer applications made 
;radaally. 

P^e 228. Sometimes exudations of serous fiuid 
nfo tke tymfaatim (hydro-tympanum) occar withont 
inj active inflammatory symptoms. The patient 
omplainsof deafness, 3 sense of stiffness, and, per- 
Wps, of pressure. On inspection, the level of the 
laid may be seen through the dram-head, and 
his may alter with a change in position of the 
lUient's head ; or bubbles of fluid may be seen 
lehiad the membrane ; or there may be nothing 
irident save some slight alteration in the trans- 
ucency of the part. Inflation, paracentesis, and 
" mtion to the throat and general condition are 
diief mean ' 



I ftge 835. Pulsation of the membrana tymfani, 
^^-xtkattt pirforation. has been observed in tare in- 
ices. A tew cases have been reported where 
pulsation seemed lo depend upon a vascolar 
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_n'eu; that is, two distinct sounds are heird 
imnlt»neously, one true the other false. This is 
onble hearing in the strictest sense of the term. 
^s condition has been called diplaiusis Hnau- 
' ' . The condilioii which is much more 
, and which is frequently described as 
ioublB hearing, is that in which the last ootes are 
leaid repeated or echoed. Thus, the sounds arc 
«an] correctly until just at the close, when there 
( an echo-like repetition of higher pitch in the 
ffected ear. Sometimes the same condition pre- 

a both ears, and alt notes are heard falsely. 

These peculiar alterations in perception usually 
ffect only the higher notes of the scale. Double 
earing is most frequently complained of by peo- 
le having a musical education, and it is more an- 
jOying to such persons than lo others. 

Page 320. &ir-cini^A, ear-snftnHg-, tar-vomil- 
Vg. — Coughing, sneezing, and vomiting from irri- 
' ins aboat the external auditory canal have 
a observed for centuries. Impacted wax or 
1 bodies in the canal have been common 
. The phenomena are probably due lo 
iritation of the branch [Arnold's nerve] of pneu- 
logBstric nerve, distributed to the walls of the 
Ktecnal auditory canal. The text-books do not 
e as to the existence of this branch in the 
^..i, except as an anomaly. As good authorities 
( Sappey and Gnibcr describe it. Some authors 
tcribe ear-cough, etc., to irritation of the auri- 
d<v-tempO[al branch of the fifth nerve, and say 
■ the communication with the pneninogastric 
n ID die brain. 
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Page 220. Objtetiix ttoises it, f/t 
present in quite a number of 
They are heard by the patient i 
also audible to otliers, sometimes 
several feet. They are comparet 
riles, or lo .the sound produced 
edges of the finger-nails tt^ethe 
the hair between the thumb and 
the ear. They arc usually accou: 
uiodic contractions of the musi 
palate and throat, and sometimes 
movements of the drum-head, 
they can be produced voluntarily. 
Ihem due to contractions of the 
muscle. Most authorities think 
iheir origin at the pharyngeal men 
chian t^e, being causea by a se 
moist lips of that onfice. In on< 
thought to be due to spasmodic c< 
stapedius muscle. Sometimes thi 
mal, sometimes it is tempomril] 
the noises are occurring, somctin 
perminenlly impaired. Often tl 
disease present. The cause of 
t*i(chingB of the muscles is obsca 

Page 23g. Several cases of fri 
Ihe mastoid praccsi have been repi 
periostitis, abscess, and caries hav 
out any apparent connection with 
ease of the latter having been i 





Since the first edition of tliis book api 
useful inslrumcDls have been invented for aiding 
the deaf to hear. The Aiu/ifAo'if vins invedtedbf 
Mr. R. S. Rhodes, o£ Chicago, lU. It consists of 
a Ibin and elastic diaphragm of hard rubber fitted 
lo a handle, so that the whole looks much like a 
fan. The upper edge of the diaphragm is beni 
toward the lower by silken cords attached lo it, sq 
that a convex surface h presented toward tlrt; 
source of sound, and a concave one toward ' 
listener. The tension of the diaphragm can 
regulated bj the cords as best suits each case. 
using the instrument, the upper edge is pressed 
fitmly against the central inciso 
of the upper jaw. 

The Bintapkane is a small circular box, fitted 
with a very delicate vibrating diaphragm, to whi<d>; 
is attached a silken cord connected at It 
mitt a wooden tooth-piece. The rece 
in the hand with the diaphragm direc 
the source o( sound, while the piece of wood » 
Iidd between the teeth, the intervening cord bein^ 
k^l quite tense. 

By both these instruments the sound- 
are conveyed to the auditory nerves by way of 
the bones of the skull. Hence they are only use- 
ful in those cases of deafness which arc situated 
wholly or chiefly in the conducting portions of the 
ear. Their usefulness is in proportion to the in- 
t^ritv of the nervous apparatus. Like speakii 
^.C— .1 1 j_„lJ_.i v. ■■ 



ver is held^ 



ipeakin^^H 



It is claimed that the ear* 
fifty years of age under; 
which cause impainnenl 
cially in noisy places, or 
sons are conversing. Ti 
of this condition are « 
noise and greatly diminii 
lion. The pathology o 
be shrivelling of aural ti 
of the accoustic nen 




AnuniTOSU. Gr. afiavpoiio, lo ratdtr ohscun, p, 

141. 
AnblyopiB. Gr. au/SXvi, dull, and o^S, viiiim, 

p. 141. 
Ametropia. Gr. a.,priTiativt ; /lergov, mtaiure / 

oini, tiisien, p. 162. 
Ampulla. LbC amputta, ajtask, p. 193. 
AnchyloblephirOD. Gr. aymiXaiSx^, a sHffmt^, 

and fiK-sqiapov, /ydid, p. 97. 
Annulus tjmpanicus. LaC, antmlus, a ring, and 

tympamcui, lympanu. p. 179. 
Anopsia. Gr. (»»-n, wttkoul, and oiwt, vision, p. 



Aicns seniliE. LbI 

(wi^, p. 3g. 
AMbenopia. Gr, 

Afttigmaci^iQ- Gr. 

foin/, p. 166. 

Iknncle. Lat. nc 



rhiatiiii-, and tpOtXoS, Jail, j 
airus, a tew, and siniHs, si 
aeBcy}fi, wiak, and o0tE, I 
«, pri-jatiiii, and tfrt^jiEt,'. 

V«/a, /Ar ixlernal ear, 

i6i 



DC cause it does not occii 
lakes place, although then 
deal of wax present ; LmJ 
from any sudden jolt, etc. J 
with otoscope as dark lal 
Simple syringing with J 
method of removing wax, 
cient. Sometimes, where <■ 
a solvent, such as sol. sodi 
to 5 i') '"^y ^^ dropped inj 
times for a day before 
begun. Several sittings tD 
remove the wax, and the 
(o doing too much at og 
be necessary to loosen ml 
its hardened surface, so A 
be efTectual. Instruments i 
however, if possible. AU j 



Caused by local irritation, such as ear-picks, 
dropping of oils into ear, etc., and, rarely. 
by exposure to cold. Symptoms are itching, 
followed by pain, sense of fulness, and, per- 
haps, some deafness. Canal and memb. 
tympani red ajid swollen, and epidermis and 
integument may suppurate. Where skin is 
closely adherent to bone, pain is intense and 
disease is essendally a periostitis. Treat- 
ment in acute stage comprises leeches, in- 
cisions, and warm douche ; and, if these fait, 
poultices. If suppuration is established, ear 
should be thoroughly cleansed every day by 
syringe, and astringents applied. Solution 
of alum or zinc (gr. 1-4 to ; i.) may be 
dropped into ear by patiuiu, after syringing. 
Surgeon should cleanse the ear himsell^ 3-4. 
times a week, and make some appropriate 
application to the affected part. 

CIRCUMSCRIBED iNFLAM.MATION or FU- 

BT7NCLE, is a symptom of a wrong state of the 
system. Apt to occur In anemic persons, anil 
to be recurrent. Very painful, and may cause 
deafness by filling up canal. Does not usu- 
ally cause tinnitus. Proper treatment is to 
make an incision as soon as possible, whether 1 
pus has formed or not. and then to use warm 
douche freely. Probe is useful to find the 
most lender point, where furuncle is not very 
marked. Incision Is best made with a. ■dva.i'^- 
pointed bistoury, and shoii\d \>ea.6.cc.9 ■i;^^ 
free one. Leeciies are uot ot nvutV ^e,x-J\-cei. 



IMS and tinnitus, 
tarely brought to r 
chronic S, tr°> 
ihoraugh removal 
•lay, md tbi. is boi 

mean. After cleau 
»;,»Pf''ed, aiiquij, 

Veoem.le F,;m 
ated ,n auditory car 

comtnonly secondary 
f fills fa„um,l 
deafness, dull n,;„ ... 



Hyper 



GLOSSARY. 
vKep, biyond, and < 



kiaring, p. 356. 
HypenaetrDpia. Gr. iJteo, heyond ; ^ErpovJ 

measun ; and ol/'ff, vision, p, 162. ° 

Hj'pometcopia. Gr. jiffri, under ; UBIpo 

ure ; o^i, vision, p. 161. 
Hypopion. Gr. ^Vo, under, and «vol, fus 

138. 



195. 



Lat. infutuSiuIum, a/umul, ■ 



Iridectomy. Gr. tpii, Ihe iris, and Bxro/i^, / 

cultittg out, p. 73. 
IrideiEemia. Gr. ijsi;, I'l^ iris, and e/ji^/ioC^ 1 

tnanHng, p, 118. ! 

Iridodesis. Gr. 'p'£, the iris, and dtm, Co Hn^ I 

P- 73- 1 

Iiidodonesis. Gr. ipii, the iris, and $ovG», ii*' J 

tremble, p. 117. 
Iridotoiny. Gr. ipiS, the iris, and ro;*)?, 1 






Sr"i'Is'«n 



imm, and iAj, i^iwA'iiy^f 



Keratitis. Gr. Hipi 

inflammalieti, p. 
KeiBtocele. Gr. iiepa^, eoniea, and fiJ}Xrf, #' 

4f rfii'a, p. loj. 
Ketatonyxis. Gr. Jtepa^, centea, and vviSea, 

functiir^: p. 74. 

LAchiymation. Lat. lacryirm, a tear, p, 89. 
Lacna. Let. lacus, a tak/. p. 33. 
Lagophthalmos. Gr. Xitywi. a hurt, and 091J 
Sakiii'^, rye, p. 



k 



Ject to injuries 
of condensed air, from 
raents, etc. Membraa 
from artillery explosi 
condensed air, as in c 
bridge-piers; from blo' 
from waves striking s 
bathing ; from violent 
blowing of nose ; fron 
straw, etc., thrust into < 
. When 
, and collection of 
. Eustachian tube, ) 



Ruplure of drum-head ' 
middle ear belongs unde 
teimine the nature of a 



GLOSSARY. 



Ossicula aaditus. Lat. Btsicuhtm, a jmall bone, 

KaAauiiilui, hearing, p. iBj. 
Otali^. Gr. ovi, the ear^ and aXyoi, fain, p. 

OchEEmatoma. Gr. ovi, ear, and alfia. Hood, p, | 

. Otolith, Gr. avs, the ear, and Ai3oc, xtatu, p. ' 
) 198. 

Otoscope. Gr. ovi, ear, and <5xoicta>, la look, 
p. M9. 

Palpebral, Lat, palpehra, eyelid, p. 33. 
Pannus. Lai. pannus, a cloth, p. 105. 
I Putophthalmitii. Gr. ffaf, ait; otp^aKfloi, eye, 

iand lAf , deitaling injlammalien, p. I19. 
FapillB. Lat, fafUla, a niffiU, p. 33. 
Patellaris. 'LbX. palrlia, a dish at plate, p. 24, 
Peotinatum. Lat. peitinalta, comiJike, p. 16. 
Phaldtis. Gr, ipauui, lens, and ills, dcnotiHg in^ 
' fammaHott, p. 130. 

\ Phlyctenule. Gr. tpXvxravra, a pimple, p. 95. 
I ^wsphinea. ¥r. fhaspAhte, p. 170. 
liiotopliobia. Gr. tpaii, light, and ipofioi, dread, 
p. 95. 
, Pliotop^. Gr. 9>(bS, light, and a^ii, visiim, p. 
' 170. 

EiognecnU. lM..piiiguis,fal, p. 97. 
I Rnna. Lat, pinna, a kind of sea^iussel. p. 176. 
I Polj'CMia. Gr. xuXuf, mamy, and Itopttf ffii 

■ ^"^ . 




coM. 



AcuteCatamJ 

quite common, 
exposure — ' 
water to run mro « 
constitutional disd 
measles, small-poJi 
of " nasal douche,'' 
instrument probatn 
of the water throK 
into tympanum, i 
starts from feucia( 
but may somctimd 
canal. Symptom j\ 
tinnitus ; impairni 
swelling, and bulri 
pani J catarrh oTi 
lube i fever, and,! 



CiLOSSAkV. 

Tapetuni. Lat. tapete, a carpet, p. 17. 
Tectori&n. Lat. l/ctorius, timering, p, a 
Tinnilus. Lat. Himilm, a ringing, p. 2 
TTachoma. Gr. Tpaxaaua, a raughiifis, p. 9^ 
Tragus. Gr. rpaj^i, agoat; beiause hairs Uke a 

goats beard sometimes grow on this part (?), 

p. 177. 
Tricfiiai 

Tylosis, .... 

Tympanum. Lat. tympanum, a drum, p. 183, 

Umbo. Lat, umbo, a boss, as that ef a skitld. 



Uvea. Lat. hvh, a bunth of grapes, p, i 



shffoi hairs. 






-, full of eddies, p. 14. 

Xerophthalmia. Gr. itjpcfi, dry, and ogtSakuot,. 

e.-e, p. 96. ■ 

Xanthomft. Or. %a.v^ai, yellow, p, asOt 





■ 




■ 


^V INDEX. 




Abdoction, 152. 




Abscess of btain, 239. 




Actommodtttion. z, 161. 




^^■^ changes in, 15. 




^^^^b mechanisni of, IJ, 




^^K " paralysis of. 168. 




^V ;; range of 46. 




^" " regfon of, 49. 




" spasm of, 169. 








Achromalic vision, 15. 




Acuteness of vision. 45. 




Acute caiarrh, middle ear, aa6. 




Acute suppuration, middle ear, 233. 




AddacCioii, 15 a. 




Advancement of muscle, 79. 




Aerial conduction, 252. 








Alcohol, amblyopia from, 141, 




Alternating squint, 147. 








Amblyopia, 141. 




Ametropia, 162. 




Ampullie, 193. 




Anaemia, amblvopia from, 141. 




Andiyloblepharon, 97. 




, Aneurism of orbii, 88. 




Angle of iris, 18. 






VI^ 


^^■^^- 





aneCiions o 
c^roissura arcoala, 5. 
elastic lamioB, ii. 

'■ fold, 181. 

" hemisphere, 8, 

" pole, 7- 

" pouch, 182. 

■' vasculsr loat 
Anti-helix, 177. 
AntUtragus, 177. 
Antrum mastoideum, i8g. 
Anvil, 1B3. 
Aphakia, 1 . 

Aquicduclus oochlCEe, 196. 
" veslibuli, 11"" 

Aqueous humor, 24- 
Aquo-capsulitis 114. 
Aicns seoilis, 39, 
ArU'a operation, 156, 
AinoWs nerve, 257- 
Arteries of eye, aS. 
Arterial pulse on d 
Arthritic oDhthalmi 







CHRONIC CATARRH. 231 

to take cold will assist in relieving chronic 
aural catarrh. Attention to skin, daily sponge 
bathing and frictions, Turkish baths, etc., 
are very useful. Treatment of pharynx and 
nose very necessary. Injections of the naso- 
pharyngeal space by a long syringe made for 
the purpose, are useful to dislodge collections 
Sf matter, if for nothing else. Various solu- 
^ons are used in the syringe, of which those of 
h and chlorate of potash are most common, 
isal douche dangerous, as it has often caused 
ute inflammation of middle ear, even when 
precautions had been observed in its use, 
rtter 10 wash out nostrils with Davidson's 
yringe hy getiile and intermittent current. 
[ame solutions are used as in post, nares 
yringe. The applications to be made to the 
isal and pharyngeal mucous membrane will, 
course, vary with different practitioners, 
gargle is a matter of individual choice. 

Kturated sol. cUorate of potash as good as any 
■ ordinary purposes. TrShsch's method of 
[argling is useful as jrymnastic exercise for 
luscles of tube, aside from its effect on 
lucous membrane : — The gargle is held in 
back part of mouth, the head thrown well 
back, and the nostrils closed with the fingers ; 
swallowing motions are then performed with- 
out actually swallowing the solution. Eus- 
tachian catheter is used for treating tube, 
' tympanic cavity. Simple 3.vc ^An^ttt- 
' ■' " most universally wacfcil- '^' ~" 






gunglio 



i, igg. 



, 195. 



spiralis modioli, 195. 
Canthal ligament, 33. 
Canthi, 33- 
Canthoplasty, 80. 
Capsule of eye, 4- 
Caries, mastoid, 238. 

" temporalbone, 339. 
Caiuncula lachtymalis, 37. 
Cataract, 130. 

" ant. capsular, lOf. 

b^ck, 132. 
" capsular, 131. 
" cortical, 130. 
" glaucomatous, [44. 
" hard, 130. 
_J' lamdlar, 132, 

Moi^agnian, H lmM 
nuclear, 130. <H 
polar, 131. ^1 



INDEX, 



Central artery of retina, 7, 
Centre of motion, 25. 
Cerebral abscess, 239. 
Cerumen, I Bo. 

" inspbsated, 219, 
Chalazion, 155. 
Cbemosis, 91. 
Choked disc, 139. 
Chorda lympani n< 
Choroid, the, la. 

atrophy of, 131. 

bony deposit in, 

coloboma of, I a; 

diseases »(, 118. 

bemarrhages of, 



1S9, 



of, I 

tumors of, 122. 
Choroiditis, 119. 

" disseminated, 119. 

" suppurative, irg. 

Cbtonic caCarrh, middle ear, 229. 

" suppuration, middle ear, 3 
Chiombidrosis, 250, 
Cilia, 35. 
Ciliary arteries, 9, 39. 

congestion, 43. 



Cochlett, 194. ^™ 

Cochlear nerve, 304. 

Cold applications, 66. 

Cold douche, 67. 

Coloboma, 118, 15B. 

Collyria, 70. 

Color of eyes, 17, 

Color-blindness, 171. 

Color-perception, 53. 

Concha, 177. 

Concomitsnl squint, 147. 

Conjunctiva, 34. 

■' injurieB and diseases, % 

Conjunctivitis, go. 

" catairhal, 91. 

" diphtheritic, 93. 

" gonorrhtEa!, ga. 

" granular, 94. 

" phlyctenular, 95. 

" purulent, ga. 



^rnca, diseases of, 98. 
fistula of, iia, 
hernia of, 103. 

inflammation of, 99. 
injnries of. 98. 
opacities of, 107. 
sUphyloma of, tog- 
tattooing of, iq8. 
trephining of, lit. 

Corpuscles of Von TrOllsch, 182. 
Corpus vitremn, Z4' 
CoHi's membrane, aoi. 
pillars, 20a. 
teeth, !M«. 
Cotton-holder, 213. 
Couching, 75. 
Crista acastica, igS. 
" Testibuli, iq2, 
Critchett's operation, tio. 
CrystHlline lens, aa. 

" absence of, t57. 

conical, 135. 
diseases of, 130- 

in of, 135. 



, 50- 



Cyclitis, 123. 
Cylindric glasse 

Dacryo-adenitis, 160. 
DaciTo-cyslitis, i5g. 
Dacryops, 160. 
Daltonism. 171. 
Deaf-mui 
Denlaphi 



Uiontric, 346, 

Diplacusis, 256. 

Diplopia, 54, istt 

Disci Hsion, 74. 

Distance, ideas of, a. 

Distichiaais, 156, 

Div'ergent squint, 147, 

Doubfe hearing, 241. 

Double vision, 54. 
Douche, cold, 67. 
Downward squint, 147 
Drum-head, 180. 
Drum of ear, 183. 



Ecie' 






Eminentia slapedii. 185. 
Emmetropia, 161. 
Emphysema from intlalim], 354. 
Eagorged papilla, 13^. 
Entropion, 156. 
Enucleation of eye, 83. 
Epliidnis[s, 250. 
Epicanthus, 158. 
Epilation, 156. 
EpilepEy of retina, 129. 
Epiphora, 158. 
Bpiacleritis. 113. 
Erysipelas, 255. 
Equator of eye, 8. 
Equilateral hemiopio, $a. 
Eserine, 6q, 
Eustachian bougies, 3ia. 

" catheter, aoq, 

" tube, 189. 

Ever^on of upper lid, 41. 
Exophthalmic goitre, 8g. 
Exophthalmos, S4. 
Exostoses, 237. 
Extemal auditory canal, 179. 

" " examination of, 209, 

" " ■' diseases of, 318. 

Eye, anatomy of, i. 
'■ diseases o£, 84. 

■ ition of, 40. 



J^yelashes, 35, 
Eyelids, 33, 

injuries and 



i^diteaiJ 



Fa.uliaiive ^mvereence, ,53. 

F-n ■ ""'vergence, 15a. 

Fallopian canal. 185 

far-jjoint. 47. 

Far-s,ght. 166. 

Fenestra ovslis, 184. 

p. . ." , ™lunda, 184. 

*;eld of vision. 51 

ttxaxiaa, central. 54. 

_, , ecceniric, 54. 

Fl'uJiesoflighMn'el^rTt,. 

Floor-cells, 204. 

Fonlann's spaces, 30. 

roramen ovalis, jg^ 

foreign bodies, 89, 98, 113, ,, 



p^^^gl 


"i 


Gargling, Trlillsch's method, 231. 




GerontcKon, 39. 




Glasses, 4g. 








" absolatum, 144. 








chronic. 144. 




■" tulminans, 143. 




;; seconda^', 144. 


^^^ 


simple, 144. 




Glioma, lag. t 




Graefe'B ettmction, 76. , 




" knife, 76. J 




Giwanlar lids, g4. . 




Grave's disease, Bg. ' 




Gniber's method, 254, 


^^^^H 


Habenula tecta, 200. '. 


^^^^1 


Halo, 55. 




Hair-cells, aoj. 




Hanuner, 185. 




Hamulus, 195. 




Hardened wax, 3iq. ; 




Hearing, mechanism of, I7(. 


^^^^^H 






" double, 241. 




tests of, 107. 




" Irumpels, 215, 




Helicotrema, 196. 




HehnlioUz. 59. 




Helix 177. 




Hemeralopia, 125. 




Hemiopia, 52. 


-^H 


Hermetical bandage, 66. 
Herpes, ophtbalnuc, 171. 




M 



'" " diseases of, njJ 
canal, Zd ■ j»s 

" fossa, - 
Hyalitis, 137 
Hydrophlhalmia, iii 
Hydrotympanmn, ajs. 
Hypsmia, 138. 
Hyperacusis, 256. 
HypemiclTOpia, 162, 164. 
Hyperostoses. 337. 
Hypometropia, 161. 
Hypopion, 103, ia6. 

Jncisurre Snntorini " 
Incus, 184. 
Infinite vision, 47 
Jnflalion, middle ei 
Infra-orbiiaJ eroove 



Intenial ear, disea&e<> of. 240. 
- recti, tests of. 57- 
" " weakness of, 15a. 

Intra-ocnlar tension, 44. 
Intumescentia ganglioniformis ScaipEe, S 
Irideetomy, 73. 
Iiidencleisis, 73. 
Iridenemia, 172. 
Irido-clioFoidiCiG, 114. 
Irido-cyclitis, 115. 
Iridodialysb, 113, 
Iridodesis, 73. 
Iridodonesis, 117. 
Iiidotomy, 73. 
Iris. 16. 

" absence of. 118, 

" cotoboma of, ilS. 

" cjrals of. 117. 

" diseases of, 113. 

" movements of, 18. 
" prolapse of, 113, 7S. 
" tremulous, II7. 
Iritic angle, iB. 

■■ serous, 114. 

" syphililic, 114, 116. 

" spongiosa, 947. 
Iter cbordx anterius, iBa. 

" " posterius, tSa. 
Iritomy, 73. 



^ suppurative, loa. 
' vasculosa, loa 
Ketatocele, 103, 

Kerato^DQUs, no. 

Keralo-globus, iii. 
Kernto-itilis, 115. 
Keraioplasly, 247. 
Keratonyxis, 74, 

Labium tympanicum, 200. 

vestrbulare, 200. 
Labynnlh, tgi. 

" disease of, 340. 

Lachrymai abscess, igg, 
Lachiyma! apparalus, 37. 
, , , " liiiessM. 

lachrymal canals, 33, 3a, 
MJ canmcle, 37. 

gknds, accessory, vt 
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Magnets, usee 
Malleus, 185. 

" fracture of, aas. 
Manubrium, tSj, 
Maiiotte'B blind spot, 53. 
Mastoid abscess, 338. 

" caries, 438. 

" periostitLi, 33S. 
" piimary disease of, 356. 
" trephining of, 315, 
Meatus nudilerius externns, 

Median plane of eye, a6. 
Meibomian gknds, 34, 
Membraua basilaris, 300. 

" capsulo-pupillaris, 23, 
" chorio-capillaris, I3, 

" flaccida. 183. 

limitans, 13. 
nictitans, 34, 
Rnysdiiana, i 




NDEX. 



Meridians □( eye, 8. 

•■ chief, i66. 
MeEamorpbopsia, 171. 
Metastatic abscesses, 239. 
Micropsia, 171. 
Metric system, 24S. 
Middle ear, I So. 

" " inflammation of, cajtarrtial, 236. 

" " " proliferous, 23a. 

" " " suppuratiTe, 933. 

" " exostoses of, 337. 

" " polypi of, 336. 
Modiolus, 194. 
Monolaleral squint, 147. 
Muscx volitantes, 136. 
Mascles of eye, 25. 

" " diseases of, 146, 

annular of MlUler, 15. 

" ciliary, 14. 

" Homer's, 36. 

" stapedius, 187. 

" tensor tympani, 187. 

" testing strength of, 57. 
Muscular asthenopia, 152. 
" mesoropter, as. 
" plane, 25. 
Muteism, 242. 
Mydriasis. 116. 
Mydriatics, 67. 
Myodeaopia, 136. 
Myopia, t6i, 163. 
Myopic arc, 163. 

■' crescent, 163, 
Myosis, tl7. 



^^^^H 


fracdons. For example, a Ud 
IS only ,^ as strong as the mi 
must be designated by A ; « 
CDS IS A. etc. In midne a 
always to add or subtract Ini 
convenient. In tb^ metric sy 
avfli lens, ol one metre fo^ 
called a d,oplnc (D). U is ab 
lens of the old system. The i 
mnlliples of the nnit. CaJe 
made as we deal only with wh 
example, a lens twice as slrong 
o( two dioptncs. 2 D ; one tS 
is 3 D ; one half as strong is 
ihalmoscopes and coses of irii 

Page 112. KeraiiUs bullosa 
corneal inflammation whose cau 
characterized hy a localized i 
deeper layers of the cornea, o' 
parent vesicle forms and break 
§cial ulcer. After the break! 
repair is rapid. The disease is 
pain and great spasm of the lid: 
lotra-ocular preisure is increaa 
alight tendency to auppuratiou 
cornea, or to invasion of ne 
There seems to he some connei 
disease and acute glaucoma. 1 
tendency to relapses. Treatmei 

^^ff the ititro-ociiUt ipTc^swK J* 



Ophthalmia, sympathetic. [44. 

tarsi, 153. 
Ophththalmic artery, 28. 
" herpes, 171. 

eangUon, 32. 
'■ ncrvt, 31- 

OphOialmoscope, 5g. 

Loring'a, 59. 
Optic aids, 7. 
" canal, 4. 
' chiasm, 5. 

' foramen, 4. 

• nerve, 5. 

' " atrophy of, 139. 

■ 1; diseases of, 138, 

' Deuritis, 139. 
' papilla, f), 61, 

Optico-ciliary neurotomy. 249. 
Orasermta, 31. 
Orbits, 2. 



Otalgia, 114a. 
Othematoma, 216. 
Otic ganglion, ;B8. 
Otitis hcmonhagiCB. 228. 

" parasitica, S22, 
Otoconia, 19S. 
Otolith, 198. 
Otordicea, 334. 
Otoscope, 2og. 



u iisKura, 33- 

folds, 33. 

" ligaments, 33. 

Psnniis, 105. 
Paoophthalmilis, It^ 
Paracentesis comeK, 73. _ 

" Diemb. lympani, 314(1 

Parallax, 142, 166. • 

Faralj'sis muscles of eye, 149. 

" accommodation, 157. 

" orbicularis, I57. 

7th nerve, 34p> 
Parasites in ear, aaa, 
PassBvant's method, 74. 
Perception of colors, 53, 
Periclioroidal space, 13, 30i 
Perimeters, 53. 
Periodic squint, 148, 
Periorbita, 4. 
Pe tit's canal, 83. 
Phakitis, 130. 
Phlyctenule, 95. 
Phosoh^nes, inx 




INDEX. 

Politzer's method, aog, ait. 
Potycoria, iiS. 
Polyopia. 55. 
Polypi, 333, 236. 
Posterior chamber, 107. 

" elastic lamina, II. 

■■ fold, 181. 

" hemisphere, 8. 



ary devlatloQ, 147. 
position, 36. 
Prisms, 56. 

Probing nasal duct, 9o. 
'Processus cochleaformis, iSs. 
Process at Rau, 251. 
'Prolapse of iris, 113. 
Pcotiferous inflammaiioQ ear, a3ai 
Piomontory, 185, 1^4. 
Pterygium, 95. 
■ptosis, 150. 157. 
^Pulsation, memb. tympuii, 355, 
Pnncluni lactymale, 33. 
Pupil, 16. 

adhesions of, 43. 

com meted, 117. 

dilated, 117, 

exclusion of, 114. 



" multipli 




mouth of Ihe WUc 
ceeded, Ihc hair, in 
can be entracled with I 

Page ijS. £^Mfnl 
lion of ihe sweat '' 
itching and bidug 
inflamnuLtion oE tt 
It is difficult of cu 

Chtomhidrooi is a 4 
□ration of the skin □( Ih 
and capable of being if 
water. Seen chiefly ] 
supposed bji some alilj 
simulation. 

Xanlktiatma, Xamlk 
pears a peculiar yelloi 



Round window, 185. 

Saccule, igg. 
Saemisch's operalion, 73. 
Safely- tube, igl. 
Scala tympani, 196. 
" vcBlibuIi, 196. 
Scalping, 157- 
Schlemm's canal, 9. 
Sclera, S. 

Sclerectasia posterior, I30, 
Sclerotic, B. 

Sclerolico-choroiditis [wsteiioT, lao. 
Sclerotic, diseases of, 112. 

" staphyloma, of, 113. 
Sclerotomy, 34g. 

Secondary deviation, 147. 
Segment of Rivinus, iSo. 
Seh-purpar, 345. 
Semi-circnlar canals, I93, I98. 

" " diseases of, 241. 

Semi-lunar fold, 34. 
Senile changes in eye, 39. 
Septum tnbx, 1S4, 1S9. 
Serum in tympanum, 255. 
Shades for eye, 65. 
Shrapnell's membrane. l8a.. 
Simulated blindness. 171. 
Sinus solciformia. ig2. 
Snellen's test-types, 46. 
Snow-blindness, 141. 
Solidity, ideas of. z. 
Space of Tenon, 30. 
Spasm of accommodation, 169, 
" ciliary niUBcle, idq. 






spindle of cochlea, 194, 
Squint (vide Slrabisinus), 146, 
SUpes, 1B5. 
Siaphyloma. 100, 103. 

'' cicatricial, 109. 

■' " posterior, iia. 
operations. tOg. 
Staunngs papQla, 139. 
Slenopieic appsntus, loB. 
Stilticidinm uchiymarum, 15S, 
Slimip, 1B5. 



open 



^,78. 



Slrabotomy, 7S. 
SlrBbismoraelers, 148. 
Sireatfield's luetbod, 74. 
Stria, vascularis, foi. 
Stye, rS4. 

Subrcate catarrh of car, 31 
Snbi-oDJnnclival tissue, 9, 
Subilural space. 6. 
Subvaglual space, G. 



APPENDIX. 

ductian is belter in the Utter position than 

The chief reason why a tuning-fork held on the 
teeth or the vertex is heard better in the deafer 
EOT, when the dea.fQeas is due lo diseitse in the con- 
ducting portions, is, that the escape of the vibra- 
tions outward through the drum and auditoi~ 
canal is ebstmeUd, — more of them are thrown bar 
upon the nerve, and the latter thus pei 
sound intensified. If, in such a case, tl 
is also plugged by the finger, the sou 
■till further increased on that side. It is thought 
that when plugging the canal in this way does ttot 
intensify the sound, this fact is proof that (he 
auditory nerve is involved : this view is not held 
by all surgeons. 

The tuning-fork held on either parielal protu- 
berance is heard better in Ihi apposite ear in a nor- 
mal cose. This is still more noticeable if that ear 
is the seat of disease con&ned to the condDCtiog 
portions. 

Ttsting the hearing in one-sided dea/nesi rM 

Siirea great care, owing to the difficulty in e»J 
uding the good ear. The following methods aHi 

Stop the better car, and direct it toward the 
source of sound ; then test the hearing, with the 
deaf ear altemalcly open and closed : if there is 
any difference found ly the two tests, the balance 
is credited to the wor.^.' oar. [Dennert & Lucae^ 
Berlin, 19th cent.] 

Stop the affected ear, and pass 3. vibrating tui 
ing-fork back and forth alongside «l \^. v\. ' 
sound is not incruased as Ac lotV. 



i 



TolKicco-amblyopM. I4*- 1 

Tonometers, 45' , 

Trachoma, 94'. ^ 

Tractus foraminosus, aoo. 
Transplantation of cornea, a+J 
Tragus, 177- 

• • sclera, 144' 

Trichiaaia, ^iS- | 

TrocUea, 27- 
Tuoics of eye, a. 

Tunica vaginalis bulblj4- 

Tunit^-fork, use of, a*. , 

Tylosis, 154- , , 

Tympanic cavity, il 




Emphysema sometimes occurs over the 
process , the air escaping by way o£ ihe middle « 
■nd mastoid cells, through a congenital tissure t> 
the bone. 



frost-bite, etc. If any cold fluid is used ii 
mcnl, it should not be allowed to tan into toe 
Audiloiy canal, lest it may excite iaflammatiDn of 
the deeper pajls of the ear. In cases of frosl- 
liiEe, it in necessary to guard against too sudden 
reaction ; the auricle should be bathed with very 
cold water at lirst, and warmer applications made 
, gradually. 

Page 2a8. Sometimes exudalims ef serous flmd 
into tkt tympanum (hydro-tympanum) occur without 
any active inflammatory symptoms. The patient 
complains of deafness, a sense of stiffness, and, per- 
baps, of pressure. On inspection, the level of the 
fluid may be seen through the drum-head, and 
this may alter with a change in position of the 
patient s head ; or bubbles of fluid may b« seen 
behind the membrane ; or there may be nothing 
evident save some slight alteration m the iraos- 
lucency of the part. Inflation, paracentesis, and 
■tlention to the throat and general condition are 
the chief means of treatment. 

Page 33S. PttlsaHoH of Iht mnHinma fympani, 
rmthoiU pirfaratiaH, has been observed in rare in- 
Muicea. A few cases have been leportci ■wVwe 
the pnJsafJOD seemed to depcni\ upon » "^"" 
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GLOSSARY. 



Amaurosis. Gr. afiavpooa, fy render aitcim, p. 

141. 
Amblyopia. Gr. au^Aui, dull, and o^i, viiien, 

p. 141. 

Ametropia. Gr. a.,pr\~jative ,- n^roor, measurt; 

iKjiii, vision, p. i6z. 
Ampulla. Lat. ampulla, ajlask, p. 193. 
Ancnyloblepharon. Gr. ay>ivXoa6ii, a stiffttdt^, 

and /iXeipapuy, tyctid, p. 97. 
Annalus tympanicus. Lai. annulus, a ring, and' 

tympanicus, tympanic, p. 179. 
Anopsia. Gr. ava, iidlhoul, and a^i, iiisitH, p, 

141. 
Antnim. Lai, aa/tvm, a 



Areas senilis. Lat. anus, a iaw, and setnlis, se, 

nib, p. 39. 
Aad>eTu>pia. Gr, atfSevi/!, weak, and o^h;, 

JUXigmalisio. Gr. a, privative, B.n4 flTly woi,' a 
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